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TORONTO 


WATER. 


WI-."nIlNSTFR, January :nst, 11:\96. 
To His JJ'urship the Jlul/VI ami JI
1nI)els uj the CUllllâl uf the Cu,puratiull "f th 
City of Tunl/Ltu: 


UE'iTLE1IEN.- 


On the 1uth Septemuer, 1
U4, I had an unofficial visit from Mr. Alderman 
Sbaw at my Chambers in Westminster when the question of public water 
supply generally was talked over, and at his request I had the pleasure of 
informing him about some of the undertakings I had then in band and on 
the work of the Ho) al Commission which had recently reported upon the 
supply of water to Greater London and of which I had been a member. 


At the Bame time 1\1r. !:;haw explained to me the character of the work8 
now furnishing water to Toronto from Lake Ontario by pumping, the rising 
of the pipe on Christmas Day in 1 "'U:!, amI the alternative suggestion for 
obtaining water by gravitation Irom Lake !:;imcoe. 


At the close of this interview Alderman Sbaw asked me if I would write 
him as to the probable cost of such an alternative scheme in a broad general 
way, and if not if 1 would state the fee I should require for visiting Toronto, 
investigating the whole matter, and reporting thereupon. 


AB the result of this conversatIon I wrote blm my letter of the 16th 
November, n,U4, which has been before you. 


I heard nothIng more of the matter (except an acknowledgment of mine 
above referred to) until the 1ðth of September, I
Uð, when I received a call 
from Mr. Coady, the City Treasurer, bringing a telegram from Mr. Shaw 
enquiring if I would visit Toronto immediately and aSking my fee for so 
doing. 


Mr. Coady explained that the pipe had again ftoated to the surface in 
tbe Harbour and that there "as considerable excitement in the City in 
consequence of the touling of the water, wblcb was the inevitable conse- 
quence of such an accident. 


It was quite impossible for me to leave England immediately because of 
Important work which had to be arranged in connection with the deposit of 
lJlans for the next session of Parliament, and because I had several uncom- 
pleted reports in hand wbich must be cleared off If I were to be absent for 
Bome weeks. 
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These matters and the time occupied in finally arranging terms delayed 
my departure from London until the :!6th October, and my arrival in 
Toronto until Saturday, the :!nd of November. 


On Monday forenoon, the 4th, I had an interview with Mr. Keating in 
his office, when he described generally the existing arrangements, and ill 
company with him, Mr. Fellowes, and my son I visited and traversed thf' 
Island and inspected the Pumping Station. 


In the afternoon I attended a meeting of the Special Committee appointe'l 
to confer with me, and read, and subsequently handed in, a statement which 
1 had prepared setting forth the information I desired to be supplied with in 
addition to that mentioned in my letter of the ]6th November, ISH.!, which 
had been repeated in one sent to Mr. Coady to Liverpool, dated Octobf'r 
1st, I8U5. 


At that meeting it was arranged at my request that I might be put into 
direct communication with your officials in all departments, so that time 
might not be lost in passing e.verything through the hands of the Com- 
mittee, and this was a great convenience, for almost on every day during m) 
stay I had occasion to trouble one or other of these gentlemen, from all of 
whom I may here state I received immediate and most courteous attention. 


From that day forward to the time of my leaving on the 
Oth November 
was engaged in acquiring information on the subject matter of the refer- 
f'nce to me, and I was agreeably surprised to receive the major pan or the 
documentary evidence, mainly from your Engineer's office, with less dela) 
than I had reason to expect. 


Meanwhile I paid two visits to Lake Simcoe, going on the first occasion 
to the north or outlet end near Orillia, and on the second to the south and 
east. 


We were exceedingly fortunate on the latter of these excursions In get- 
ting the loan of Mr. E. B. Osler's steam launch which was about to be laid 
up the very next day. But for his kmdness in allowing us to use this uoat 
much more time would have been spent and inconvenience incurred in 
st'eing all the southern shore to the east of Black River, the lahe as fal' 
as the north end of Georgina Island. Cook's Bay, and the lower end of the 
HoIland River. 


I also inspected very carefully the southern slope of the range of hills 
lying between Lake Simcoe and Toronto, especiaIly the watershed areas and 
smaIl lakes which Messrs. MacAlpine and TuIly recommended as a source of 
supply for Toronto in their Report of February 14th, lS8ï. 


On the 8th of Novem bel' I went through the western entrance to the 



Harbour on a trIp wIth your Engineer along the Humber Bay to near the 
mouth of the Humber River and l\Iimlco Point, tben back by the existing 
intake south of the Island and on to Scarborough Heights, and on the fol- 
lowing day we went along the new cut whicb has recently been made from 
the Harbour to Ashbridge's Bay. 


In addition to thpse inspections I ,isited ResehiII Resenoir and the 
High Level Pumping Station, and acquamted m) self generally with the area 
embraced within the City boundaries, and I had interviews as occasion 
required outside the Engineer's department v.ith Dr. Sheard, your }1edical 
Officer, Professor Shuttleworth, Mr. Maughan tbe Assessment Commissioner. 
:\1r. Coady and otbers. 


Before lea, ing I bad also a spcond meeting'" ith tbe Special CommittPp. 
and reported tbat tbe information tbe) bad instructed your offiC'ials to plat'e 
at my disposal bad practically all been provided, and that I had arranged for 
the remainder to be forwarded to me, if possible to New York. during tbe 
wpek wbicb would elapse between my leaving Toronto and sailing, so that 
I might bave tbe opportunity of writing without loss of time if an).tbing 
furtber were needed, 


Tbat meeting was attended by Mr. Macdonald, tbe Secretary of tbe 
Georgian Bay Canal Company, wbo banded me some papers and wbo after- 
wards sbowed me at tbe office of bis Company, a plan of tbe Canal and a 
II'odel of part of tbe country lying between Lake Ontario and Lake Simcop. 


:\Ir. Macdonald ",as also good enougb to ghe me a copy of tbe Charter of 
the Georgian Bay Sbip Canal and Power Aquertuct Company of IX!H, and to 
Ipnd me a report of :\Ir. Kivas Tully's on tbe route of the Canal, dated I
,S. 
wbicb I made some notes from and returned to him tbe following day. 


Ha"ing C'leared away tbese preliminaries. I am now in a position to deal 
v.ltb tbe problem upon whicb my advice bas been sougbt, viz.:- 


..Wh,ff i" t.. "P ill th,- ;"t"rp. Ih XIIII/."P '!f th. ",der ""pl',,,.r/ I.. the peopl p "f 
T"r"ufu!"" 


The alternathes are as you know:- 


I. Lake OntarIo 
., Lake Simcoe 
.'. Oak Ridge I akes and Rivers ))nn and 


_ . Pumping. 
. . Gravitation. 
Rouge. .Gravitation. 


Other !'onrC'Ps ha' e hl'pn TIlPntionprt anrt are referred to in :\Ir. Keatjn
';; 
Hpporl of OC'tober ::lItb. l"'!I:
. v.-hÏC'h I wlll describe as .
"/.p'('mt'l/ttl' rather 
than "llprll"Ii,. _ hpC'ause tt C'lmnot bp contended that tbese sources would be 
iH1PljlHlte to pHn Ide tbe wnole Or thf' wilter TPqu/r!?!1 In Toronto for al1 tlm
, 
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These are:- 


(0) Wells sunk in the gravel beds north of the City. 
Ih) Springs and artesian wells in tbe Township of Erin, 


(0) With regard to the first of these supplemental Rources, I found that 
some corresponden,
e bad passed between Messrs. O'Brian and Gault and 
Mr. Keating about tbe time of my arrival In Toronto, and on the Htb of 
Kovember I requested Mr. Keating to ask these gentlemen the three follow- 
ing questions, viz.:- 


1st. How much water are rou prepared to supply to Toronto ? 
:!nd. At what level would it be delivered? 


On tbe 211tb November the foJIowing reply was received by Mr. Keating, 
and handed to me. 


'l'OIW/\ TO, N 0\ elil Ler 20th, IH9.>. 


DEAR SIR,- 


He BRIAR HILL WATER SUPPLY. 


We have yours of the 14th instant, and we beg to enclose rou herewith 
a memorandum briefiy stating the facts regarding tbis project. To answer 
your questions 8tTiatim:- 


(II) It is confidently expected tbat a supply of at least two millions of 
gallons per day can be delivered, and possibly much more. 


(II) The level at which the water would leave our premises is approxi- 
mately 200 feet above the Rosehill Reservoir, 


(1") The price per 1.000 gallons would be fixed at less than the cost to 
the City of suppl)ing a like quantity by any otner means. 


As you know our c1ints have refrained from putting in a plant until the 
City sbould express its willingness to take water from this source. The City 
is practÏC'all) tbe onlr customer for it. and until the Council declares its 
willingness to 1m)' the water or the \\orks. on the supply beln!!: developed. 
,here is no encouragement to our dlf'nts, as prudent men. to e>.pend money 
in further development. 


It seems to us to fall within the scope of Mr. MaIH;ergb's dut) to report 
to the Council on the advisability of seçuring such a supply as this, as an 
:Juxiliar) or I.PS<'I.\'" supply, amI a means of increa"ing the firf' preSRurp, ere. 


On the Citr being led by a fa\"orable reþort from bim to take action in 
regard to this source of supply our dients would meet them in every reason- 
õ.bJe \Yd\". whether h' 
"'ling 11;:0 land ,IS it is. OJ' 1f';Jf;Înl:; it, or by completing, 
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under arrangement with the Council, the development and establishment of 
a supply system. 


Yours truly, 
(Signed) O'BRIAN & GAULT, 


E. H. KEATING, ESQ. 
The letter was accompanied by a .. Memorandum concerning the pro- 
posed auxiliary supply of water for the City of Toronto from the source 
known as .. Briar Hill," under .the heads of Character, Location, Quantity, 
Quality. anll Cost. 
It is not, I think, necessar) to gh e this Memorandum in full; the 
supply is admittedly suggested merely as auxiliary, the information given is 
of the vaguest and most speculative charaC'ter, amI some of the remarks 
exhibit a want of knowledge of the subject, whkh oetraC'ts from the value 
of the proposal. 
Thus, in speaking of the quantity procurable from the source, the 101- 
lowing- sentence occurs: .. The situation and the abundance of the water 
precludes the idea of its being a mere rain or natural drainage catchment." 


On this, I hope, I might say without offence that it is a oelusion, anti 
that if the water is Iwt the product of rain but is sU!Jernaturally produced. 
then it is something of which I have had no prior experience. and am utterly 
incompetent to advise you about, but It surely will be time enough to inves- 
tigate such a freak of nature when Lake Simcoe and Lake Ontario have 
failed, 


From what I have learneil, however, of the gcologkal structure of the 
southern slopf' of the ridge between the two lakes L have no doubt that water 
must be found in man
 plaC'es issuing as springs, or noa) be obtained by 
dri\ing or sinking, under quite normal and natural conditions; amI possibly 
BrIar Hill is one of the most favourably situated of these. 


I think. however, that nothing more neeo tip salrl about this proro!'al, 
because I cannot believe you invited mp to come from England to consider 
an Insignificant addition of ]0 per cent. to )'our prel'pnt means of supplr. 


ERIN DISTRICT. 


(b) The Erin distriC't I did not consider it \\ as \\ orth m) "hile to visit 


Mr. Keating describes having seen there three or four sprIngs of briJ!;ht 
and very hard ",ater, Issuing at an elevation of about 1.000 feet above Lakp 
Ontario. and at a distance trom the centre of the City, as the crow flies. of 
about :lfi miles. 


The suggestion that tllis SOUl'ce 111lght be ...vallable for TOiouto seems 
to have come from... Mr. Vanderlip, v.ho pointed out thl' site of an aban- 
cloned boring sunk some years ago with the hope of finding oil. 
:! 
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At a depth of i<O or UO feet water was struck, and rose to the surface, 
but the search for oil having been unsuccessful, the boring was abandoned, 
and its site is no\\o marked only by a small puddle. 


I have little doubt that similar conditions might be discovered in any 
number of places around Toronto, and I agree entirely with Mr. Keating 
that the project of seeking water in so precarious a source, the bringing of 
which would in\ olve the la) ing of "i conduit nearly -III miles in length. can- 
not seriously be entertained. 


The risks and contingencies in\olved in smhing and tlri\ing in search 
of underground water are exceedingly great under the most favourable 
gelogical conditions. 


For instance, in the chalk formation which stretches from the Sussex 
coast of the South of England, right away under, and for many miles to the 
North of London, no one can predict with confidence the quantity of water 
",hich can be obtained by given works in any specific locality, although it Is 
well known that the whole mass of the chalk is more or Ipss saturated with 
water, from its base on the imperVious gault up to certain easily ascertain- 
IJ.ble heights-a thickness in many places of se\-eral hundreds of feet. 


I do not believe for a moment that anything like the quantity of water 
ultimately to be required can be obtained from this source, and to lay a pipe 
so great a distance for a mere supplemental supply would be a foolish expen- 
diture of capital. 


If there were not inexhaustible quantities of water of good quality in 
sight upon the surface, within the same distance, it might be e'i:cusable to 
f;Jll nd time and money in investigating this source more closely, but under 
the circumstances I am clear that the suggestion may be dropped out of 
further consideration. 


RIDGE LAKES SCHI!.:l\tE. 


I now come to the Ridge Lakes and Don and Rouge Rivers Scheme of 
Messrs MacAlpine and Tully. 


These watersheds were seriously suggested in lSS7 by Engineers of posi- 
tion as sufficient and suitable sources for the supply of Toronto for as long a 
period as it is ever needful to look forward to. Their estimate of the cost 
of works was tpmptingly low, and the quality of the water was said to be 
pure and wholesome. 


This proposal consequently calls for careful examination and considera- 
tion, and this I have gÏ\cn. to the extent to \\ohich. in my opinion its meri

 
deserve. 
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I have read through the report more than once--it professes to be only 
preliminary and therefore very close criticism may possibly be deprecated,- 
but I was at once struck with the general tone of lukewarmness, not to say 
apology, with wbich it is compiled. 


:\Jy illllJression is that its writers were not very enthusia
tic in favour of 
their scheme, nor mucn dIsappointed that they ha\ e never been asked to 
carry out the instrumental examinatIOns necessary to determine the actual 
an as of the various watersheds, the positions of the storage reservoirs, or 
the locations of the pipe lines. 
I must, ho
ever, deal \\ith the report in a general way as I find it, and 
afterwards give m) opinion of the scheme based upon my examination of the 
lakf's and the watersheds of the several rivers proposed to be utilised, 


fhe simplest way \\ ill be to take up seriatim the points I noted in re"ld- 
mg. and the first of these I find on page 3, where It is stated that the water 
to be procured is .. pure and wholesome.' 


On the next page I find it is suggested that all the water should be 
I)assed through mechanical, and, if. found necessary. chemical filters, 


This caused me a little surprise as it suggested that the pureness and 
\\llOles('meness \\ere not the natural condition of the \\ater, but were to be 
obtained by a process of more or less elaborate engmeering and doctoring. 


I have no fault to tind "ith the interesting description of what may be 
called the nat'lral history of "ater found upon the earth, given on pages 
Ij and 7, and I agree "ith the conclusions arrived at in the middle of page 7, 
\lZ. :-that .. For a public water suVPly the water should be selected having 
the following characterIstics in the highest degree possible, viz.: first, purity, 
next softness. and next limpid it:;," 


After the enunciation of this sound doctrine, one would not have expected 
that the water to be obtained by this scheme might need both .. mechanical 
(IIHI eilrmirol filtenltiOll," 


I ower down on the 7th page \\ e find how it is that this elaborate treat- 
ment may be found necessary, for" the Analyst has reported that the waters 
of the Ridge Lakes as they are now tound are objectionable, on account of 
thf' amount of vegetable matter present therein," 


On reading this, I looked forward to find how the Analyst exactly put it. 
and found that he entered on a lengthy investigation into the quality as 
tested by the standards formulated by the ch('mists \'t'lgner, Mlltllr, Tif1) and 
Wankl) n. and that his final conclusions are stated as follo\\ s:- 


Page 2!I, .. The water of the RIdge Lakes Is \ ery impure and entirely 
unfit in its pnsent condition tor drlnktng pllrpos..,,:' 
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Tben aftel. Scttlllg out that tllP organic Ill.ttter they contain, is almost 
exc-lusively of vegetable origin, and, therefore, very greatly less objection- 
able thac. If 1t were due to excremental or sewage pollution, the AnalyH 
says on page 31, .. But after giving all due weigbt to considerations of t'ills 
nature, the fact remains that the water of tbese lakes is loaded with organic 
matter, no doubt vegetable in its origin, to a degree that renders it quite 
unfit for drinldng:' 


\Vith tbese expressions of oþllllOn before them 1 do not wonder that the 
Reporters recommend"d a very perfect system Of filtration. 


I cannot find that any of the waters of the Rivers Don and Rouge or 
theIr tributaries were analyaed, but 1 do not suppose that these would bave 
been found to differ materially from the average quality of the water of tbe 
lakes. 


Let us now go back and examine the hydrology anù engineering of the 
scheme. 


Pirst as to the draInage areas, these are given in round b2;ures and must 
be taken as more or less approximate. 


Tbat of the lakes stated at u% square mlles In tbe table on page U. is 
'\)nly l-]Gth of the whole area dealt with, viz., 1
1 square mUes. 


In the absence of reliable contoured plans it is not possible on existing 
Qata to cheque this figure. and in vIew of tbe opinion 1 arrIved at on m:y 
inspection of the" locus:' I have not deemed it necessary to ask you to incur 
the expense of having instrumental surveys vut in hand. 


Second, as to .. Daily Discbar.l1;e:' it IS not definitely set out in the Report 
Ilow this has been arrived at. 


The only ram fall returns are a few figures given on the top of page '::J, 
And these appear to apply only to the sheds feeding tbe lakes. 


The average annual tall of rain and snow for tbe years HHI to 187] 11:1 
t;iven as ;
().63 Incbes. If the opservauons were accurately maUe ana 
recorded this is a sufflciently long term to worK upon. 



n England we should calculate from the mean of such a perloU tllll.t tba 
rainfall of tbe minimum or driest year would be :.!4A:! inches, and tbat the 
average of tbe tbree drIest consecutive years (WhICh IS tbe perioCl upon 
whIch sucb calculations are based) would be :!H.3U Inches. 


Tbe Report states that the driest Year of the 31 years in question wa.. 
1848, when the rainfall measured was :!G.SO; it does not give the average or 
three consecutive dry years, but I think it would not be safe to take thIs at 
more tban 30 Inches. 
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From that quantit} I should be disposed to deduct 1
 inches for evapora. 
tion; it is a figure not mfrequently used in Great Britain and I think it quit
 
justified here, because what is recorded as rainfall is rain plrt.q snow reducea 
to water, and the 
vaporation frc>m snow Is frequently very great indeed. 


In prosecuting my enqUIrIes arouna Toronto, especially into the question 
of the present alJnol.malJy jow water level of the lakes, I ha' e learned that 
dlthough there \\-as a large quantity of snow last winter, its melting con- 
'1Uced \ ery slightly to the swelling of the rivers and the replenishing of the 
IlIkps, mainly because tlIele '\ere no heavy warm rains which melted anll 
carried the snow away rapidly, but that on the contrary it was quietly and 
Insensibly evaporated into the atmospnere. 
Deducting then 13 trom 30 we get 1;; as the number of inches of rainfall 
upon the watersheds which ('oulll be impounùed It natural lakes existed, or 
artificial reservOIrs were constructed of sufficient aggregate capacity to hold 
the water this fall upon the shects would proctuce. 


To put thIs mto the shape adopted by Messrs. MacAlpine amI Tully, 
viz., .. Daily S'lpply:"-or as I should pl'efer to call it .. Daily Yield"-we get 
1;;1 square miles DY ];-. ins. by 411,IIOU gallons.==UO,600,1I00 gallons a day a!l 
'lgainst í!)1A millions, given in the table on page 
, with a IJrovision of 4,-1-l:i 
million gallons of storage. 
But In my opinion this provisIOn is entirely Inadequate and Insufficient; 
It is not ;;0 times the daily quantity obtainable, ami I sl10ulct not think of 
providing less than :!On days' storage with such a rainfall as prevails here, 
In order to utllis( the \\-hole of the water, and be certain of maintaining the 
full supply ùuring a period of drought. 
Then further, the Heporters take credit fOl' obtamlng 
'h million gallons 
a day from the six Ridge Lak\!s, although they gIve no figure for storage m 
the corresponding column of the table. 
I confess to having been "ery much puzzled to understand in what way 
It was contemplated to make use of the lakes. 


On page S I found the following passages: "The supply from these lakes 
forms an admirable adjunct to the scheme, as the lakes wlll form a very 
large storage at small cost, sufficIent to retain all the rain ami snow, with- 
out allowing any to run to waste, and also enough to hold over the surplus 
from one year of larger rainfall to another of lesser rainfall." 


Again .. The supply from the lakes alone would be an average of 
'h 
million gallons a day for the whole year, and, If desired, by retaining the 
water in the lakes, ]:! or 1;; mlllIOns of gallons daily can be furnished to the 
City through the summer season from this source. 


. The quantity dup \>'" dl\) to on" inch of millfalll.er a'mulII ver 
'I"are Illil... 
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Nowhere is anything said auout raising artificially the present normal top 
water level of the lakes or of dra"ing the water down below that level, and 
that neither of these is intended to be done, is borne out by the absence from 
the table on page U of any fignre tor storage. 


Whence then the t:i% million gallons a day throughout the year or the I:.! 
or I;:' millions during the summer are to be obtained, I entirely fail to see. 


If '10 water Is to be stored in the lakes, that IS if a certain depth in feet 
above or below the present normal surface is not to be alternately filled and 
drawn upon, then the only supply al.uilable Ollring the summer months 
would be the dry weather yield of the watersheds, which I am 8atisfied, from 
what I have seen, may fall to 1;:' cuue feet per minute per 1.000 acres for 
weeks together which is equivalent, to 1'-:.!l,f)Of) gallons a day instead of the 
I:.! or J;:' millions stated in the report. 


If I were to assume that 4,44:( millions of gallons of storage could he 
provided as stated by the Reporters by the construction of the reservoirs 
on the sUes they have indicated (which I very much doubt), then I should 
put the full reliable daily capability of supply of the works at about :íl; 
million gallons a day, arrived at in this way:- 


One two-hundredth of 4,443,00(1,0011 gallons stor- 
age equals :.!:.!,:.!If>,OOU 
Average flow of rivers with 1:;1 "quare miles of 
drainage area at ::!;j cuue fe L per minute per 
square mile 
:::,U,:í,OUII 


;,(i,1UO,OIlO 


Works.-Of course it is not to be expected that in a preliminary report 
I!<uch as I am criticising, anything ",ery definite can be said about works, but 
I cannot help calling attention to a passage or two which attracted my 
notice on page HI, as follows:- 


.. If the gra \ ity project shall receh e the favourable consideration of the 
Municipal GOl.ernment we would recommend that the works necessary to 
bring in the water from the "est hranch of the Don (10 millions of gallons 
daily) shall be tirst commenced, and built witll as much alacrity as the case 
admits, so that it may meet the immediate demaml for an increaspd supply 
instead of increasing the pumpmg works. 


.. The expenditure will be $:.!lU.OOO, or about one-fourth of the sum esti- 
mated by the Supermtendent for a sUPply of oS millions by pumping. 


.. The necessary surveys and plans can be prepared in three months, and 
the works constructed in four to f'ix months. 
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.. The low
.. siJrage re c nOll', ('cn.am:ng ;rom :'.1111 to ;,'H) mIllions of 
gallctns, would D'ð :1'2 miles from Kosc'hlll KesenOir. 


.. The con(1uit pIpe pOIllH'l'ling thf'm woulel ha\e a c-al'adt)" for delherlng 
f)"{,m tive to ten thou
aml gallons per minute mto the City (hstrilmtion:' 


1 will venture to test this a little m detaIl 60 as to be able to form a 
judgment on the correctness of the estImate. 


In order to procure 10 million gallons a da)<, I bnd from the table on 
page 
I, that 4
I-Ph, say ;;tlO million gallons of storage, are to be provided. 
(I do not acrept this as accurate but '" III use it for the purpose of my 
argument.) 


Further, to deliver this quantIty to Kosehill reservoir, a pipe U% miles in 
length must be laid. 


From the le\pls I have on plans furnished to me, 1 assume that the head 
of this pipe III order to dr1''" ,) tho reservOir fully, must be about -t()i) 
fpet above Toronto datum, \\ l.. . the deli\ ery end at Rosehill will he :!lfj, 
gi\ ing 1 N feet fall in the HI. m1l4 or about 1 in :!ï:!. If the true hydrauU" 
gradient bet\\een these points ran be obtained (that is if no higher ground 
inten enes) , a pipe of :!ï inches diameter", ill be required to deliver the 10 
million gallons a day or ï.tHHI a minute. 


Such a pipe, 
I'h miles long, could not, I believe, be laid for the $:!1fI.01l0, 
as this would only allow $4.1
 per foot. I shoud prefer to call the cost at 
least $ï a foot, which is a low estimate, if sluicf' valves, all' cocks, washouts, 
,md easements are included. On this basis, the pipes alone would cost 
$;Ç,U.tHHI, or :ji14UJHItI more than the Reporters' estimate, will be the whole 
outlay, including the ;-,1111 million gallons of storage. \\'hat the cost of this 
"ould be, it is not easy to say without definite information upon the con- 
figuration and geological stI ucture of the site. 


From ",hat I have observed personally and learned by enquiry, I cannot 
assume, however, that the facilities for reservoir construction, will be more 
favourable or the works less costly in the township of Vaughan, than in an 
average case in England. 


The same care must be exercised, and the same expense must be Incurred 
In dealing ",lih water stored to a considerable depth, in order to prevent 
kakage and avoid disaster, and I cannot see why my home experience should 
not be utiliscd in estimating the cost of a reservoir to hold ;;,HJ million 
g-allons. 


lf 1 do this, I should put It rlo" n at $:iUII,I)lI(). 


.\!ltllng this to the $:1;-,11 OliO for thc. (oluluit and 1;; per cent. to the whol\) 
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for engIneering and contingenclE's, we gE't a total of $!riï,
.OIl or nearly five 
timE's the E'stimate of Messrs. MacAlpine and Tully. 


Now as to the time in which it is statE'd that all this work could be car- 
nell out, viz., from tour to six months. 


I havE' hE'ard of thp lightning speed at ,\hiC'h the Canadian Pacific and 
other railways on the AmE'rican continent have been executed, but I have yet 
to learn that hydraulie works of a reliable and stable character have ever 
been, or can be rushed In this way, and 1 n'ntme to suggest that not four to 
six months. but more nE'arly four to six years would be needed to build thesE' 
resen oil's. 


From these criticisms you will learn that my opInIOn is, that neithE'r in 
rEspect of its capability of supply, nor the cost at which it can be executed. 
is this scheme to be relied upon. 


I think that in every respect the figures are misleading, and I believe 
that If the Reporters had made detail surveys and working drawings. their 

stimates would have been modified so as to approximate to the figures I 
have named. 


it might, however, have turned out that notwithstanding this, the pro- 
ject would have been a desirable one, if the quality of the water could for all 
time have been relied upon. 


This, however, I believe is not the case. 


if Toronto is ever to grow so that the quantity of '\au'r obtainanle from 
these watersheds is needed, then by that time all this district will have been 
much more closely settled and densely populated than it is at present. with 
tbe inevitable result of the poJIution of the streams by sewage and foul 
manures. 


:Even in their present condition, these sheds "ould never be selected 
now-a-days at home. Only open mountain pasturi's, unploughE'd and un- 
manured, and with practically no population, are considered good enough 
as colleeting grounds for town supplies, and where a river, like the Thames, 
is still utilised, the whole of the conditions bearing upon the use of its waten! 
must be distinetIy understood before it ean be set up in compariEon with the 
seheme under consideration. From my own intimate knowledge of thE' 
Thames. I ean say that the two are in no sense eomparable. 


After a full consideration of this proposal, I unhesitatingly condemn It. 
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LAKE SUICOE-GRAVITATlOS. 


L\KE OXTARlO-Pr;
lPIXG, 


I now come to the real question at issue, vlz.: Is the fuwre supply of 
water to Toronto to be obtained by pumping from Lake Ontario or by gravI- 
tation from Lake Simcoe? 


\\ hat the answer to this question Is to be will depend upon two mam 
lactors, VIZ.:- 


Flrst.-The quality of the watel' procurable from each source, and 


::>econd.-The relative cost of obtaining n. 


wlll deal with them in this order:-- 


(
lTALIrY elF TIIF W\T}:H<; OF LAhF OST\RlI' A"I' ).'1": 
nlrOF. 


Fpon this poInt my opInion must necessarily be formed partly by a con- 
81deration of the general conditions alTecting each of these waters, but mainly 
upon the chemical analyses and biological examInations which have been 
made from time to time by your own officers, 


In order to obtain this information In a systematic form, I had an Inter- 
"Iew with Dr. SIU'arrl and Professor Shuttlev.orth on the 8th November, anð 
on the same day I wrote the followmg letter:- 


COP\.I 


QUEEN'S HOTEL, November 8th, 1895. 


[I,.. She', rrl: 


)\1\ DEAR SIR,- 
I shall be much obliged If you will be good enough, In concert with your 
t'olleaglle. I'rofe!"f'or Shnttlpv.orth. to fllrni!"h me with the followinf; informn- 
Ilon:- 


1st. A tabulated statement in chronological order of Ihe chemÏt'al 
anal
'ses whlt'h have bpen made rJllring the l1'f't 1ft ypar!" of t]1p "atpr of L'Ih . 
OntarIo at the waterworks intake. Routh of the If'lf1nrJ. 


:!nd, 1\ sImilar statt'ment of Iht' bat'lprioloPlt'al cxaminations for RUt'h 
ppl"lod aR theRe ha\e been made. 


:11'<1. Chemical a11l1 biolof;lcal results in the same form of the walen; of 
Lake ::>Imt'oe, the Ridge Lakes, and the Rivers Don and Rouge. referred to 
In the 11'1', Report of Messrs. Mt'Alpine and Tully. 


-Hh. Simllar infuI'matlon, If !ludl exl!lls, of the wuler of Lake Olll.uio at 
:\1Imlco Pomt anrl Scarborough Helghls, anrl of any ot !I PI' ROllrt'p<: whlt'h have 
bt.en SenOl1/1ly suggested lor the suppl
 of the Citro 
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To all these analyses I shall be mucn obliged if you will add any obser- 
vatIons made as to taste, colour or odour, and your opinions generally as to 
their individual and relative suitability for the supply for all purposes to a 
community such as t1tat of Toronto. 


I have already requested, through the Special Committee, to be furnished 
with analyses (C. & B.) of the waters of the Niagara river, and I explained 
this afternoon how the salIlples should be taken. 
Yours very truly, 
(Signed) JA8. MANSERGH. 


Since my return home I have received a report, dateù Veceruber 3th, 
Ib
13, signed by both these gentlemen, and a separate note from Dr. Shuttle- 
worth, on the water o()f the Niagara river, dated :!ard November, ISH;-,. 


Both these are printC'd as appendices and marked A and B. 


I have sublIlitted these reports to Dr. Edward Frankland, F. It. S., who 
has probably had a larger experIence in the analysis of water and in advising 
upon public supplies than any chemist now living, and with him I have talk- 
ed the matter over in all its bearings, the result beIng to fortify-on the 
points referred to him-the opinion I had myself substantially arrived at. 


Curiously enougn the two lakes we are l1eallng v.ith stand. the one 
SllIlcoe, at the head, and the other, Ontario, at the foot of the great system 
of inland seas occupying the centre of the North Þ_merican contment; thus, 
on the water parting of the ridge between Simcoe and Ontario, a child with 
a toy spade could cause a little stream to flow either by a twenty miles run 
into Ontario or to follow a course by way of Huron, Erie, and the Niagara 
river of bOO miles, 


The watershed into Simcoe is 1,100 square miles and into Ontario :!ïO,O"i7i. 


The average daily discharge from Simcoe by the River Severn is pro- 
bably 660 million gallons; from Ontario by the St. Lfrwrence l:;O,mO miHlon 
gallons. 


The drainage area of Simcoe is sparsely populated and the lake has upon 
its banks but a few small towns, so that the organic pollution is now very 
small indeed and will probably never be serious. 


I am not in a position to say how the population of the rural part of the 
draina!!:e areH a.hove Ont.uio coronares ratablv with that of f'\imcoe. hut 
there are upon the banks of the great lakes a number of large cities. and 


.. AR yon art" aware duo large-foit of th
"'l ,
itif-"'. Chicag". i... no\\ ealT\ In
 put \\urkllõò 
whi,,!J will have the eff..<;t..f (Ii,prtin
 it" '..'ng.. f....m L
I" .\richig,lIl (anrl ultimatply thQ 
St. Lltwrencp Ri,'er) into th,. .\li"j"ipl'i, 
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other populous places, and upon Ontario stands Toronto itself, which, from 
its proximity to the intake, I regard as more important by far than all the 
others put together, 



Iaking a broad mental comparison of these relative conditions one 
would judge that, under normal circumstances of wInd and weather, the 
\\Dters 01 tl1. two lakes dhould be very similar when viewed from a purclj 
d)(.mical standpoint. but Dr. Frankland advises me that the analyses show 
uistinctly that the water of Simcoe is in tlus sense" very decidedly inferior 
to that of Ontario." 


lie also says that "the water of the 
iagara River as it enters Lake 
Ontario is of excellent chemical quality, for, although it has received the 
f;t'wagf' of Ruffalo and other pla!'es, the immense volume of watet' with 
\\ hich this is mixed renders its effect upon the chemical, as distinguIshed 
trom the bacteriological character of the water, inappreciable," 


It is, howe\er, no\\adays considered by all the authorities that the 
bacteriplogical condition of a water intended for dietetic purposes, is prob- 
ably of greater importance than its chemical composition. 


In this H'S,,"!'t, und"r normal l.omlitions, there is nothing to choose be-. 
tween the two watE'rs, and if I had not seen the result of an examination 
made by Dr. Shuttleworth when thE' Ontario water was In quite an abnormal 
!'ondltion, I might ha\e assumed that, balan<'ing everything, it was at all 
times slightly the better of the two, 


On that occasion. January Hlth. IS!I..!, a very heavy sea was running with 
much floating ice, and the whole condition was one of quite exceptional 
dIsturbance, and, in com;equence, the number of organisms was increasE'd 
from an average of 10..! to I.SSO. this being, no doubt, due to the sUrring Up 
of the mud bj the a('tion of the waves. 


To the unitiated thE'se numbers may sound very alarming. and Y. there- 
fore. apPE'nd a footnote (*) containing a few passages from the Report 


*'Ir. \\'111. (.roo\....'. F. p..
.. pllt. in " ,tat.PIIlPnt conhining tllP followinj!" fact_. 
'I'ok,," to h\" hi!{h Fr..nch ane\ (; 1'III"n ".,tI1Ont;... : 


H uoh"ria in 
.\,"'rat
(l \\'l.tt'r
. 

[jJ\" 
T .ynn
 Mat,.age 
Flour. 
Oatnwal . 
Che<'"e. . . 
Bnttpr 


10,000 to ;:;.()(,O per cubic centlmetrp. 
l,non,noo to i.:!OfJ.OoO 
1, "
In,nno to H.li:;.t,nI W ) per Kramme, 
:

'. 000 tn 20n, 11M 

IIO,()()O to 
.no,nO/l 
fi.:;On,O/lO to 1<,:;00,0 1 10 
10.non,non to 
O,O(lo,noo 


:\. Ba \ ('uhic centilll
tn' of \\ater 'H,-.ig'h
 nl1P 
ramnu:,. 
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of the Royal Commission on London water of 1893, which shows that there 
may be present in foods or drinks a very large number of micro-organisms 
without any harm being done. 


Dr. Sheard and Professor Shuttleworth were, no doubt, quite right in 
keeping out of their comparative tables the particulars of this exceptional 
observation, because, as they say, the figures" would exercise a dominating 
Infiuence which would quite overwhelm any conclusion which might other- 
wIse be formed as to U
e average condition of the water at the lake stations." 
As dealing in a practical way with the whole question, I cannot, however, 
ignore the fact that, occasionally and for short periods, the bacteriological 
condition of the water is such as to make it inadvisable to send It .. into 
supply" in its raw state. 


No doubt an enormous majority of the organIsms found by Dr. Shuttle- 
worth in January, 18U4, were perfectly harmless, but the fear Is that there 
might be among them an occasional pathogenic microbe or spore capable of 
doing harm. 
In view of this contingen<,y I have from the first been indined to advise 
that the water of Lake Ontario should be filtered, and in his Report to me 
Dr. Frankland emphatically supports this view. 
In fact, he goes further and says: .. As regards filteration, I should 
strongly advise this to be adopted,lfhidteru xUIII'ce Is selected. If the water 
Is not filtered I should, on the whole, prefer Lal{e Simcoe; If it Is decided to 
filter, then I should prefer Ontario.... 
My own view is that the Simcoe water need not be filtered at present. 
No examination of it has been made at a time of unusual disturbance, as in 
the case of Ontario; if it were made, there is little doubt a very much greater 
number of organisms than the average would be found, but there is, In my 
opinion, little fear that any of them would be pathogenic. 
Instead, therefore, of going to the cost of filtering the water, I think at 
the outset it would be quite sufficient to construct a service reservoir to 
hold 100 million gallons, which should always be kept full (except in fire or 
other emergency), so that when the water was not quite right the City could 
be supplied from the reservoir for three or four days without drawing any 
from the lake. 


Experience would soon show If further precautions were necessary. I 
am of opinion that not for a great many years, If ever, would they need to 
be taken, 


*The effect of filtration is to remove 
I
I per cent or all the organisms whether harmful 
or hannles!; and :as only one of the formf'r may exist among thousands of the latter the 
chances of itd passing through the filter are exceedingly remote. The bacillus of typhoid, 
which is probably the only one to be feared, has, I believe, never yet been isolated and 
recognized in the ,,"atl'r of Lake Ontario. 
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On the question of quality, nothing more need be said than to repeat in 
a sentence that if the Simcoe water is dealt with as I have just described, 
and if the Ontario water-drawn from the present intake-is filtered, both of 
them, as delivered to consumers will be high-class waters of unimpeachable 
character, with practically nothing to choose between them. 


I am now, therefore, in a pmiÏtion to take up the discussion of the second 
factor, which Is to determine what my answer shall be to the question put 
upon page 23, vlz., the question of .. relative cost." 


RELATIVE COST (n. UBTUSI:-''' 'YATER BY GRAVITATIO:oi FRO'. L\KE 8UICOE 
AND BY PUMPI:-'O FRml LAKE ONTARIO. 
The first stage in thl3 enquiry wlll be to formulate the bases upon which 
the comparison of cost is to be founded. . 


To do this we must at the outset determine the quantity of water to be 
ultimately prO\,ided, and in using the word" ultimately" I mean, of course, 
the termination of a period in the future up to which It will be reasonable 
to attempt to forecast the growth of the population. 


We must also assume a certain rate at which this growth is to go on. 


Having made this forecast of the number of people to be supplled Ip any 
year up to the ultimate time, we must then fix upon a quantity per head per 
day which shall be amply sufficient to meet all the usual demands for domes- 
tic, sanitary, and commercial purposes. 


It would be folly to pretend that it Is possible to predict the future of 
Toronto wIth any degree of accuracy; all that can be done Is to make a 
reasonable assumption as to Its future progress, based upon Its growth in the 
past and upon all the conditions likely to operate in determIning it. 


During m)' stay in Toronto and on the voyage home, I took e"ery avall- 
able opportunity of learning the views of those who I thought were probably 
more or less competent to form an opinion, but I was referred by the Com- 
mittee to the gentleman whom they considered the hlihest authority, viz., 
Mr. Maughan, the Assessment Commissioner. 


By him I was furnished with a table of the population of the City from 
::'''70 to 189:>, and he was good enough to give me two or three opportunities 
of talking the matter over with him, both before and after he had written 
IDf' the followIng letter. 
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,"o,"ember 7th, IHY.,. 


DEAR SIH,- 
You have requested me to furnish you with an estimate of the probable 
annual increase of population which may reasonably be expected for the 
future in the City of Toronto. 
After ghing the matter due consideration, and taking into account all 
the facts of which 1 am cognizant, 1 am of opinion that 
uch increase will be 
at the rate of about two per cent. per annum. 
Yours truly, 
(Signed) N. MAl'GHAN, 


James Mansergh, Esq. 


Asse
sment Commissioner. 


The following i
 the table abovc referr{'11 to : 


TABLE No.1. 


POPULATION OF TOJlONTO FRO'! LH70 TO IHH5 FJlml A""E<"MEXT ROLL. 


Year. \ Population. I 
---I 


IH70 
1871 
1872 
1873 
1874 
1875 
1876 
IH77 
1878 
1879 
18AO 
1S.
1 
18H2 
1883 
1884 
1885 
UJH6 
1887 
1888 
UJS9 
1890 
IH91 
1892 
1893 
UJ94 
lA95 


54.73(; 
57.Ü'20 
62,647 
67,9\J5 
68,67H 
71. ü\Jis 
ü7,:J81i 
70,H(;7 
7
,813 
75.110 
77,0;14 
Hü,415 
1-\9,945 
102,5:\7 
108,liH!} 
115,210 
122,122 
1:.10,060 
143,716 
164.9H6 
172,410 
1fj7,439 
170,651 
16\J,099 
167,653 
174,30{) 


Yorkville (;;,211 people) auucxcd. 
Brockton 745, Riverdale 2,HiSG. 


The annex and E. Rosedale annexed. 
Dovereourt annexed. 
Parkdale annexed, 4,51:!3. 


It will be seen that these figures form a very unsatisfactory basis 
to found a forecast upon, first, because during the whole 2;; years' 



:l3 


period, the area upon which the population was located did not remain the 
same, but was extended on five dUl'erent occasions. Second, because during 
the time6 whpn the areas were identical. the fluctations in the growth were 
very considerable. 


Thus in the- 


Four years from l
ïO to 1874 it was 
::>.47 per cent. 
Four years from 18ï4 to 1878 it was 7A8 per cent. 
Four years from 187!:j to 181i
 it was :!l.K. per cent. 


and in the whole twelve years between 1870 and lSx:! it was tH.32 per cent. 


Between 1S8
 and ]SUO the City boundaries were extended so as to take 
in the out districts of Yorkville, Brockton, Riverdale, The Annex, East 
Rosedale, Dovercourt, and Parkdale; and the population of the City, which 
prior to these extensions had been in ] "8:! 8U,t 1 4::>, became in 1890 lï2,410, 
b
ing an increase of m.07 per cent. in the eight years. 


How much of thIs increase was due to extension of area, and how much 
to real growth of population, I have no means of ascertaining. 


In the fi\e years from ]k
IU to 1S!I;í-during which period no extension of 
the City limits has been made-the population has grown from 172,4]0 to 
ìi.J ;\(I!I. or 1.

1!1. \\hich is equivalent to 1.10 per cent., or about one-tilth per 
('('nt. pE\r annum. 


This is a very different state of things from that which prevailed beh\een 
lRiO and ]S"
 when the average annual increase was at the rate of 4% per 
('ent., or 
1 times as great. 


In the light of these figures. and taking into account the opinion!' I have 
obtained other than Mr. Maughan's, my own impression is that his estimate 
for the future is a somewhat sanguine one. 


I propose, howe\er, to adopt the two per cent. per annum in my calcula- 
hons, because it was agreed on all hands that Mr. Maughan ,was the man 
hest !]ualifiet1. to form an opinion upon the point. 


I sincerely trust that his forecast may be found ('orrect as years go by. 
for if it is. then the Cit
 of Toronto has indeed a prosperous and brillIant 
future before it. 


On thIs aSSuml)tion then I bave prepared the followIng Table No. 
 
which gives the estimated population in each year up to W4:i, h,'e:lnning witl) 
l1'p ,'onnd figurf' of n?'i.(I()O in 1R11;;. 
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T.\ßLE No.2. 


PoprLATIo
, Ef:Tnl \TED. 


--- 
-- 


Year. 


Population. 
I 


Year. 


Population. 


, ear. 


Population 


.. 


---- -- -- ------ 
ISH;). . 1 i;;.OOO 1m2.. 24õ.042 1f1
O. . 340, !lRO 
IH!IH. . IiR,3;10 1!Il:l.. .. .. 24!1.!I.n 
IH!li.. . IH2,OiO HIl4.... 2;)4, !I42 mH. . 3,)li, flHO 
1898 .. . .. IH3,71z 1 1913 . 21i0.tWJ 1 !1:l2. ,. :lö4,1211 
lR!I!I. . . IS!I,42;) HIlt)...... . 2H;;,:!42 1 H:J:I. _ _ . . 3i1,402 
1000........1 HI:J,214 1!lli.... .... 2iO,;)43 1!I:J4. .. .. . .. :li8, K:
I 
H1l8. . :!ï;).
t:)ï I!':J;, - ...... aRIi,401i 
1!IOl. . . .. . .. Hli,Oi8 1!1l!1. .. ..... 2K1.4ili W:JH. . . . . :l!14.1:J4 
HIOz.. .. . .. . :Wl,020 1!120.. . .. .. . 2Hi.101i W:Ji . . . . . . . . 40:!,I'IH 
IHJ:{........ 203,040 II I 1!.:J8.... .. 41O,05H 
H!04....... . 20!1,140 1!121. . . . .. . . 2!I2,848 ]!I:m...... . 418.258 
IHO;;. 21:1, :l24 I!122. ... . :!! 'H, ill;; I!I411....... , 421i,624 
1!1OO.. .. .. .. 21i,3!11 1 !12:J. .. . :11I4.lii!1 
BIOi..... . 221,!142 1!124. . . . . . . . :no. ii:1 ]!141. 4:l3,1;;8 
Ul08...... .. 221i.381 1!1
5.. .. ":1 :nH.!18H L!142....... . 44:J.t'HO 
lr10!L .. . . . . . 230, H08 l!I:W . :12a.:J28 1!14:1. 432,738 
HnO... . ,.. :!3õ, 5
7" HI27........ :J2!1. ';!14 1!144. 41i1. 792 
1!128. :J:Jli.:mo H145. .., 471,028 
1911... ..... 240.2:l7 HIZ!I..... . :{4:I.IIH 
I 
-- 


This Table is made out as will be seen for a term of ::>0 years from 1895. 


The Royal Commission which had ur.der consideration two years ago 
the supply of water to London, discussed at great length the question of 
how long a period it was desirable to look forward to. and finally came to 
the conclusion to take 40 years, feeling that .. every addition to the period 
adds enormously to the chances of Rerions error in the computlltion of pro- 
bable future population." 


, 
I think it may fairly be assumed that such chanceR of error are greatf'I' 
in the case of Toronto than of London hut for reasons which latf'r on T may 
again refer to, I have decided to deal with ;;0 years and en'n to put a littlp 
addition on to that, as will be found in thf' seCjuel. 


It may be a surprise to some who have not looked into the figures to 
learn that a growth of :! per cent. per annum means that in 194:; thp popula- 
tion would be 471,O:!'" and in UHH. half a million. 


If the growth of the CIty between 1870 and 1882. vlz.. 414 per cent. per 
annum were projected forward to lU48 the population would then be over 
1,400,001, 


'f 
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Some ot the persons I discussed the matter with,were optimistic enough 
to assert that a similar rate ot increase H1A. per cent.) might not untairly 
be looked forward to in the future, whilst others who agreed that:? per cent. 
per annum was a perfectly reasonable assumptIon, were taken aback at 
finding that there would, on that basis, be ::;OO,U()() people in Toronto in H4t-; 
and there and then expressed their belief that it would ne,er attain to such 
a position. 


Tht'se consideration!; are sufficient to illustrate and emphasize the impru- 
dOlce of dogmatising either on the future rate of growth or on the periO<l 
dUrIng" hich such rate is likel) to be maintamed. 


It is, hov.ever, absolutel) necessary for the purposes of this report that I 
shoult! assume something on each of these points, and for the rFasons I have 
given, I take a growtlJ. of 
 per cent. per annum tor a term of :-.0 )'ear:;. 


In doing this I feel very confident that I am erring-if erring at all-on 
the side of excess. 


Having taken these steps I must now discuss the question of the quan- 
tity of water that ought to be pro'ided daily per head of the population. 


It is a matter of common knowledge that in the United States, Canada, 
and other of the Colonies, the consumption per head is very much greater 
than it is in England. 


How this comes about I have never been able satisfactorily to ascertain. 


TakIng the year ]S!).! for which J have been furnished by Mr. Keating 
with the (IUantity pumped upon every day, giving an aggregate for the year 
of Ij.::;S!I..tH:?,1-l:! gallons or an average of 18,O:;:I..tO;; gallons per day, and 
tlivitling that quantity by Mr. Maughan's population for the same year. viz.. 
1H.,fi;;:I, I find that the tlaily allowance per head is ]07.. gallon!!. 


This Is assuming that the whole population Is supplied from tht' publll' 
works, and none at all from private sources, which is a little unlikelY, and. 
therefore, the'10,.7 is probably somewhat leS5 than the actual figure. 


Let us see how this compares with home consumption. 


The recent Royal Commission found that, In the year lS!)l, the avcrag" 
tlaily quantity supplied per heat! in Greater J.ontlon was :::!.t.... gallons, an.1 
:lfter hearing much evirlenl't' trom all sitleR, and fully consitlering thc matter. 
Ihcy fixCfI on 
:-, gallons as an amplc quantity for all purpo
es. domestll'. 
!-anitary. trade and ornamental, and, I think It may sately be stated, that 
this Is more than the a,eragc I'ommmplion in the whole of 111(' l'llitcll 
Kin,::dom. 
I 
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How it comes about that over three gallons have to be provided in 
Toronto, for one In London, I cannot positively say, but I have a shrew'l 
suspicion that by far the greater part of the excess is due to misuse or 
waste in one way or another. 


In all countries there are, no doubt, certain localities, the homes of 
special industries, in which abnormally large quantities of water are required 
for the processes carried on; such for example as the iron making district, 
on and near the banks of the Tees in the north-east of England. 


There, out of a consumption equal to ;}
 gallons per head of the popula- 
tion, 39 are sold by meter for trade purposes, leaving 13 for domestic supply. 


This, however, is quite an exceptional case, and in cities like London, 
Birmingham, Manchester and Sheffield, the meter consumption ranges from 
li to 10 gallons per head, lea, ing for the domestic supply from 1:
 to :!;j 
gallons. 


The larger of these figures is, now-a-days, never exceeded, and very 
rarely reached, in laying the estimates of consumption before Parliamentary 
Committees; it is, in fact, admitted on all hands to be a very full and ample 
provision for all domestic and sanitary purposes. 


So far as I have been able to judge the conditions of life and the habits 
of the people in Canada and the United States, do not differ so materially 
from those prevailing at home, as to lead to a greatly increased user of water, 
and I am clear that if the 25 is raised to 30, that is a very liberal provision. 


How then are the 77.7 gallons provided in excess of this quantity dis- 
posed of ? 


I did my best to ascertain this whilst in Toronto, obtaining the infor- 
mation from the Treasurer's department. 


According to the books the quantity of "ater sold hy meter in t
fl-l wa<; 
"s:
 millions of gallons, but I was told that owing mainly to the presence of 
sand in the water, the meters could not be maintaine<l in. good workinp; 
order, and were believed to register on the average in favour of the con- 
sumer to the extent of 2;) per cent. 


Assuming this to be the case (it is a rather strong assumptiun). the tiS:: 
millions would be increased to 
:;4 millions, which. dh i<led bv ::Ii:i, givf>s an 
average meter consumption of 2.:HO.OOO gallons ller day. 


Again dividing this by the 1
!I-l population (
.
-ln.f"11J -;-1 liï .Ii:-.
) we get 
J4 gal10ns peT hpfI<I peT <lay. the <llfference between this flgun' and 7ï.7-:i<\)' 
fi,1 gallons-remaining stili to h(' ;I('('QlInt!'<1 for. 
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No\\. I flnd from the table of daily pumping in 1
!H that the greatest 
pxcess over the average supply (dealing with months) occurred in February; 
this excess being due, probably, to the deliberate running of taps to prevent 
freezing of the service pipes and fittings, and amounting to 11 gallons per 
day in addition to the ti3. 


The demand over the average in the summer months amounts to only 

.
 gallons per day. 
To complete the statement of useful facts obtained from the table (this 
il; far too l.oluminous to print), I may add that the least quantity of water 
was pumppd in the months of Km'ember and Dpcember, that is, in cool weath- 
pr, eithpr entirely without frost, or with frost so slight as not to induce con- 
sumers to leave their taps open, In those months the average daily supply 
IJer head was !lï gaIlons; but it woul<l not be right to put down domestic 
anrl sanitary during these months at :
fI, bf'cause the use of water for baths, 
street watering and sewer-flushing ,,"ould all be materially less at such a 
time: the unrf'cognised waste would therefore be goIng on much as usual. 


I am certain that If the proper steps are taken, all this can be remedied 
and the consumption per head for all purposes. be brought down to ;;0 gallons 
a day, It would cost money to do this, in provi<ling self-registering meters 
for localising the waste; an<l in instituting an<l maintaining an effective stafl' 
of day and night inspectors, and other workmen to discover an<l remedy 
defective fittings, services and possibly mains, but the cost would be recouped 
in a comparatively short tIme.. 


.Sinc.. lilY r..tnrn to London I ha\{' recpi\ed a )luhlication of tlw State Board of 
".,-<achusett
 in which I find a report hv :Mr. D"xh.r H..,cJ..ett on the supply of wat..r per 
h..acl of th., population in thp Ro<ton :\r..trupùlitan I'i>trict. After gi\ing a larg-e amount of 
inform.,ti..u \\ ith r..gard to oth,'r Unit..rl States citie
. anrl mnch rletail a
 to the .",antities 
n-ed iu ,Iiff.-rent part< of tlIP no,ton district, :\rr. Brackett sums up by <to.ting his vie\\ as 
to th.. allo\\ance ppr IlPad which shonld he IIIMe in the fntnre, anrl thiø he puts at 100 
.\ n1Priean or S:\.;{ Can.ulian g"lIon<. 
Thi" is lIIade up .\" follow' : 
F..r .I..m..-tic u".. -3:> !!all..n<. althoug-h h.. s,w> that thp Ipgitimate dplIIanrl at pr. -pnt 
i< :\(1 g.\I1on<. 
For trade pnrpo"eo 3.; l1,'allon8, the qnantity in IH!I:? being 
2:!./;0 
olrl by IIIpter. 
,"lji' estilll
'ted, not measurprl. 


:{U':?j 
For puhlic purpnsps -5 rallon
. \'l1Iler this I\(,BlI i"l1,'iven the following t8hl..: 


I'uhlic ImiMing-, school< and h""pit..I,,.. . 
Htre..t -prinkling 
Fln<hing- <,."pr>, puhlie urin.II
. 
<<'rnampnt." .\lId .lrinkinl1,' fonntain" 
Fires 


2'30 gallon<. 
l'I)() 
'10 


.
;) 


'10 


Total for publi.. )lU!"JII'-"". 


:\'j:> 
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I must, however, not now dwell further on this point, as I have thought 
it best to make the comparison between the Gravitation and Pumping schemes 
on the assumption that the quantity of water to be provided per head shall 
remain practically as at present. '1'0 be quitE precise, I intend to take 100 
gallons per head per day instead of the 107.7 before mentioned, feeling assured 
that the progressive reduction in the quantity pumped, shown by Schedule 
NO.6 in the City Engineer's Report of IS!)'!, will be continued, and that, 
with very little trouble, the diminution to 100 gallons can be reached and 
main talned. 
I now, therefore, insert Table No. 3 which gIves the quantity of water 
to be provided in each year up to UHS, when it will be seen that it amounts 
in round figures to 50 million gallons a da). 


It will be ob.t'rH'd that in the first of the." items. IG.6 per ct'nt. is added. in the 
second 1;;'G2 1'..r cent.. amI in the third. 3

 p..r e,'nt. 
.\lhling- the.e Vt.ry lihO'r.llIy r.,tt',1 itO'ms to 6 etlll'r, Wl' g..t 7,; 
..lIons. anù to makt. np 
his 100. 
h.. I3r..ckptt d,'lib rately a,hI. 2:; galI(Jn
 for IV"gtl. 
This i. an "dmis
ion either of bad work in main. and fitting., or inpfticient super- 
..ision. which [ am much surprisf'd to s.'e, and which. with alI ,."spect. I may S,'y is hardly 
creditable to th.. \Vater"orks staff. 
But let us apply thp... fig-ures to th.. casp uf Toronto. 
The 3;; g:,lIons domp.tic. and 
5 pnblic. [ will put togpthl'r 


making 40. th..ir equi.alent m Canadian g-allons being 33'5. 
:\Ietert'd and unmetered tra,l.. ".,to'I' in TIo.ton is 35 Americ'1n, or say 3U ('an."lian 
gallons. [ha, e made out that this quantit
 in 'l'
r"nto is 14, bllt that is by adding 25 per 
cent. fol' iucorrect Jllf>h.'r recurding which should he reducpd con
ider.lùlr, !o:.tJ. to 5 per C{'llt., 
when the sand is kt.pt out of the watf'r, thus bring-ing- the figure do",,, to I I'.;. 
Adding- this to th.. 33.:; \\0' get 4" j!'allons for alllf'gitimate u..... that is. "ithout 
waste, and why w...te should exc..ed 5 gallons I cannot conceiv... Tu call it 21 (Canadian) 
a. :Mr. Brackett does. is ah;olutely inexcusable, in th.. fac.. of the results of English experi. 
ence in hundreds of to\\ns (wh..re the 1upply rang..s between 20 and 30 j!'allons fur all 
purpo""s) where met..rs are not used f0r d<.mestic supply, wh..re the water is laid on con- 
stantly under pressure, and wher.. therp is nn stint or restrictinn \\ hate'-er on th.. frepst and 
fullest legitimate u'e. 
I repeat, therefore. that from 4:; to ;;0 gallons ought to suffice for Turonto. 
On my \\ay home I \Ísited Philadalphi.. a.nd was most courteously received by :\rr. 
Trautwme, the recently appointed Engint'..r-in-Chief of the \Vater d..partment, who showed 
me all over hi. works. 
He confirm..d \\ hat I had pre' iou.I
' l..arnec:l. that the \\ at..r pumped pO'r IIPatl p..r 
day amolant"d to 15U Canadian gallons, but he could give no explanation whatever 8S to 
how it was disposed of otherwise than by"aste. Mr. Traut\\ ine has a fine oppurtunity of 
"howing what can be done to r..medy this stat.. nf thing>; in a city where pvery drop of water 
has to be pumped. 
In my opinion, unless there i. an abnormally high tratl.. user. he should not ....st 
{.0ntt'nt until he h"" sawd half tho. pumping charges. 
The effecting of this economy would enable the authuritit. to filter all th.. \I ater, a 
treatmpnt which it nepd. '..ry badly indet'd. 
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TABLE No.3 


QCAN-rITY OF WATER TO BE PRUHDED. 


I. 


II 


\ ear. 


Quantity. 


Year. 


Quantity. 


Year. 


l,!uantity. 


Gallous. I Gallous. Gallons. 
IH9':;. ..1 17,;;00,000 1 1913 . 24,994,300 HJ31. a5,ü9S,OOO 
11-196... . 17.8:;0,000 1914. 2;;,494.
.WO HIRt...... 36,412,000 
IH97. 11-\,207,000 I 1!1l5. _ . . _ . 
ö,004,OOO 1933. 37,1411.200 
IH!lH. IS.:;71,too I 191ö. .... 26,:>24,200 19:14. 37,RHB,OOO 
1899... . IH,942,500 1917. 27,054,':;00 HI:J5. I 3H,li40,6oo 
19UC.. . 19,3tl,4oo I HlI8...... 27.595,';00 1936. . .. . . :J9,413.4oo 
1919. . .. .. 28,147,600 1937. 40,201,HOO 
I!101. 19,707,800 1!)20. 21-\,710,600 , 1 !J:I!:!. 41,005,
OO 
190t.. . 20,102.000 I HI:!!). . ... 41,Ht;;,HOO 
19m. 20,':;04,000 Hltl. .....1 29,2H4,HOO 1 1 !J40..... . 4t,liö'!,4oo 
l!J04 ..... :!0,
114.00(j 1922..... 29,S70,':;00 I 
1905. 21,a:lt,40U l!123. _.._ iJO,4ü7,!JOO 1!141. .. 43,51.;,800 
Hl06. .. 21,7,;9,11.0 Hlt4. ..... 31,077,300 1'1942..... _ 44.ûS6,Ooo 
1907... . . . 2t.HI4,tOO 19t.:;. .....1 31,69S.HOO l!143.... . 4.J,t7a,800 
I!JOH. ". .. 22,fiiJH,100 HJ2li.. .... 3t,aiJ2.!:!OO , 1!J44. 46,179,:!OO 
1909...... 2:1,090,1-00 1927.... ., 32,979,400 II HI45 ...... 47.102,800 
1910.... . 23,;;5t,7oo 19:.!H. . ... 33,639,000 HI4ö.... 48,OH,HOO 
Hlt9, ..... a4,iJll,Hoo IIl!147.... . . 49,00':;,7UO 
1!J11...... 24,02a,700 W:JO. . 1!4,99H,OOO 1
14H. .. 49,985.HOO 
HIl2 ..... 24.,;04.200 
--- 


I am now In a position to commence the description of the two schemes, 
:Jnd to set out an estimate of their COSl, and will deal first with the 


(iRAVIT.HIOS Sl"IIEMF. FROM LAKF. SnJi'Ot:. 
At the outset I must state that I bave found (as was to be expected in a 
comparathely new country) that tbe maps and plans procurable wer
 on ver)' 
small scales and manifestly wanting In accuracy, and that some of them 
\\ere practically useless, because they had no scale on at aU. Further, that 
none of tbem sbowed surface levels or contours from which the areas of 
watersheds, etc., could be accurately ascertained. 


J may Bay tbat I was doubtful that this would be the came on making 
enquiries of map sellers In London, and tberefore, in my ofl'er to come out 
I distinctly stated that such sur\'eys as were necessary should be made under 
my dIrection at the cost of the Corporation. 


On my arrival, however, I found that at the stage which the water ques- 
tion bad tben reacbed, It was clearly inadvisable to spend the time, and to 
Incur the very great expense that would be necessary to obtain all this Infor
 
matlon; as for pre!!ent pnrposes, tbe existing plans mIght be made to 
suffice. 
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Under thEse circumstances, all areas and the lengths of tunnels and con- 
duits must be considered as approximate only, whilst being sufficiently near 
the truth to admit of the schemes being fairly compared. 


J (//;,. lSillwl)(' is situated almost due north from Toronto, and its centre 
is about 
3 miles from the shore of the Bay, near the Pumping station. 


In the Reports I have seen, its area is given as ::00 square miles, but as 
measured on the four miles to an inch map accompanying the Report of a 
Committee dated August, l
VI, I make it only :!(j0, including the Islands. 


Its height above mean sea level is stated to be 7:!0 feet, and that of La1{e 
Ontario 
47, so that it has a superior elevation over Ontario of 473 feet. 


The area of country draIning naturally into the Lake is about 1,1(11) 
square miles, the principal streams conveying the water from thIs area into 
the Lake being the Holland River, the Black River, and the Talbot, with some 
others of which I cannot find the names. 


For a considerable number of years rain gauges have been kept at 
Barne, Orillia, and Georgina Island, and assuming these records to be reli- 
able the rainfall upon the watershed can be arrived at with sufficient accur- 
acy for present purposes. 


Taking the 20 years from Ib75 to 113114 
The Barrie gauge shows an annual 
The Orlllia 
The Georgina Island 
The mean of the three being 


mean of. . 
!t.'i;; ins. 
3:!.HS Ins. 
:!V.:-.3 ins. 
;)n.7:t Ins. 


Taking the average of the three highest yearly records at each gaug p . 
find 


The maximum annual fall to be 
The minimum annual fall to be 
And the mean of the three driest consecutive years 


;{1'i.!I-l ins. 
2:!.10 inR. 
:!7.j(j ins. 


As these three gauges are at a low level as compared witb the average 
elevation of the whole watersbed, probably the :!7.7Ii may fairly be increased 
to about :!9.20 to arrive at the true fall on the average of three dry )'ears. 
If from this be deducted 14.:!O for evaporation and absorption. the collectable 
rainfall would be 1;' inches per annum, which would produce an average 
daily discharge of GGO gallons. 


There might be a small addition to this volume. on account of the rain 
falling upon the Lake itself, but as the evaporation from the water surface 
might approach very nearly to the raintall, It is usual under such conditions 
to neglect it, and I do so in this pasco 
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In a 
'ear of maximum rainfall the average daily discharge from the shed 
may reach to something between !/(/(I and l,UIIO million gallons. 


It is manifest from these figures that Lake Simcoe is competent to supply 
water to Toronto for all time. but I assume that. in all fairness. the water 
cannot be diverted from its natural outlet by way of the Severn River into 
Georgian Bay. without the riparian owners having some grounds of claim 
for such diversion. Probably they could not make out a very strong rase of 
.. injuriously affecting," because the quantity to be taken for waterworks 
purposes "ould never be more than a small fraction of the natural discharge 
from the Lake. but this question should not be quite overlooked. 


POD. T 01. A B"TIIH. n..
. 


From my inspection and enqUlries in and about the southern end of 
Simcoe, I am of opinion that the intake or head of an abstracting aqueduct 
may be located at about one mile and a quarter east of the east end of Snake 
Island. and three-quarters of a mile or I,:::!O yards from the southern shore 
01 the Lake. 


The aqueduct in the Lake would be a steel pipe laid in a dredged chan- 
nel for some distance from the shore, and protected by substantial crib work 
further out. where laid merely on the bed. 


At a very short distance south of the shore line. this pipe would connect 
in a proper penstock chamber or gate house to the head of a brick and 
concrete aqueduct having Its invert about joO feet above sea level. 


Up to the penstock chamber from the Lake, the work would be con- 
structed in open cutting, but thence forward It would be in tunnel. 


The section upon which I have laid down this tunnel was taken along 
Yonge Street from Toronto to about two miles north of Holland LandIng. 
thence in a north-easterl
' direction to near Jersey. and then north again to 
Lake Simcoe. (Appendix D.) 


Its exact location at the present moment is a matter of small importance: 
tunnelling will be necessar). practically, from the Lake sIde whatever line 
is adopted: the length might ùe somewhat shortened by takmg a straight 
course bet\\een its two extremities, hut thIs would not necessarily diminIsh 
the cost of the work. because it might at the sanw time reduce the facllitlf>s 
fOl" carrIage of materIals. the housing 01 worl<men, etc., etc. 


It may be as well that I should dlstInrUy state here that In setting out 
the line, gradient and sectional area of this tnnnel. I am providIng merely 
for the supply of 100 gallonR a day of water to :-.OO.flflO I}POI,lp (or :;0 glll10nR n 
bead for one nullwlIl. allll tll\I:; "ropl'''iUg to COllslnlt"t i!ll ,HI""'("I"I Illat will 
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deliver ;;0 million gallons in 24 hours into a service reservoir at a sufficient 
elevation to supply under adequate pressure, the whole of the City. 


1 do not intend to be led away into hypothetical discussion of the ques. 
tion of providing power for all sorts of fancitul purposes that may be sug- 
gested. 


I am of opinion tbat it iE' no part of the duty of the Corporation to enter 
into speculations of this character, and 1 am quite clear that it is not my 
business, undel' tht' tel ms of my engagement, to consider any of the power 
schemes which ha\e lJeen of late so perslstentl
 allvertiseù in the City. 


J wiII. howe\er, before dosing this RepOl.t. state shlirtIy hov. much powpr 
can be obtained b)' delivering the 50 million gallons of water under a given 
head, greater than is needful for water works purposes only, and the addi- 
tional outlay which will be required to make this power available. 


Tllllllc/. The tunnel excavation then, would be got out of such a size as 
to admit of being lined with a composite structure of concrete and brick- 
work, having a curved invert, curved and battered sidewalls and a seg- 
mental arch, its height being 
 feet 3 Inches and its width at springing level 
.. feet. 


Its gradient would be 1 in 4,000, and its discharging capacity up to 
springing 5,660 cubic feet per minute, or nearly 51 million gallons per day. 


As set out on the section, the length of thIS tunnel would be 33 miles, 
its outlet end being situated about a mile and a half south of Richmond Hill, 
amI I have shown upon it 18 shafts, so that with the two ends it could be 
worked from 3" faces giving an average of 1,5H yards of driving from each 
face. 


(This tunnel would be about a mile longer than that recently constructed 
at New York to augment in connection with a very large new reservoir 
now in ham\, the 1iupply of ,vater to that <'ity from thp Croton Vall>'y.) 


The invert level of the tunnel at the low end would be Ij;;;;.40. 


At this point the ground falls away to the south, and a length of 5,01111 
yards of iron pipes would have to be put in to cross the valley. To convey 
the whole ;,n.flOO,noo gallons with a fall of 1 in 356, four 32-in('h pipes would 
be needed, but at the outset. only two of these would require to be laid, as 
they would together discharge 7,OOO,IHI0 gallons a day more than is at pre- 
sent used, and at the contemplated rate of growth a third pipe would not be 
necessary until l!HR. 


At the end of this first I'yphon higher ground is again reached. and a 
length of :1.000 yards of .. Cut 
nd Cover" conduit of the same cross-sectIon. 
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gradient and construction, as the tunnel may be erected (competent, of 
cOùrse to delivpr the 
O,OO!),OOO gallons) at a little over the cost of the two 
3:!-inch pipes. 


Then would begin the second syphon i,GOO yards in length of two 3:!-lncn 
pipes, terminating in a new service reservoIr to be located near Egl1ngton, 
having its top water at ;;4i feet above sea Jevel or 300 feet above Lake 
Ontario. 


(,ü:'rf OF GRAVITATION SCHEME. 


I ha\e ruadt' an estimate of the cost of, these works, whIch does not 
however, represent the whole outlay that would have to be Incurred, becauSf' 
tor obvious reasons I have not insJuded in it the following items, vlz.:- 


1st. The purchase of the easement along the line of tunnel, cut and cover 
and pipes; land for the gate house, shafts, caretakers' houses and EgUngton 
Reservoir; and for the deposit of the materIal excavated from the tunnel 
and trenches. 


2nd. The compensation which might become due to the rIparIan owners 
upon the RIver Severn on account of the diversion of some of the water 
from that river into Toronto and ultimately into Lake Ontario. 


I cannot, of course, say that any claim would be made on this account, 
but It certainly would In England. 


;; 
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E>òTDIATE OF COST OF THE GRAVITATlOX SCHE)n: FRO'I LAKE SIMCOE. 


liES. .RII'nl'
 OF \I 01\1,. 


$ 


8 


iII/like. 
(ô-ft. stcel pipe, 1,:::!O !in. ydB. 


!US,ooo 


Yalve chamber, pensto-::ks, Bcreening apparatus, &c., 
ana keeper's house 


17,000 


215,000 


Tunnel. 
01',667 lin. yds. of tunnel 
Shafts on ditto 


.,110,:\
lj 
IS:!, .(;1' 


7,
Bat1:;:) 


Fir
/ {'lit 'OH/ ('",.,.,.. 



OO lin. ydB. 


SG,.;:".n 


/'irst ,
ypllOlI. 
-! lineB of :I:!-in. pipes, each 0,000 lin. yds 
River crossings 
Inlet and Outlet ChamberB 


(ijO,OOO 
20,000 
5,000 


U80,00<) 


8P('(lHrI (jilt (Iud ('tn o ,.,.. 


:\,000 lin. ydB. 


:!9:!,oSO 


SerlJlld SYl'hnn. 
,1 IineB of 32-in. pipes, each 7,t;00 lin. yds 
River crossings 
Inlet chamber . 
Outlet to reservoir 


USS,OOO yds. 
2;;.0/)(1 

,500 
5,000 


1,0:!0.:iOO 


lli!/h Scnirp Rr.'PI"!'IJ;", to hold 100 million gallons 
Provide for () houses . 
Mains to connect High Service Reservoir with Rose 
Hill and distributing system in lower part of City 


r.OO.OOü 
12,0011 


33;;,11110 


$ 10,.t:I.t,!)S;; 


Cortingencies, engineering and supervision, 1;; 
)er 
cent., say 


1,5fi:-',01;) 


Total 


$ 12,000,000 


In order to compare clearly the burden which the carrying out of this 
gravitation scheme and the spending of this sum of twelve mil1l0n dollars 
would put upon the ratepayers with that imposed by a continuance of the 
f'xisting system of pumping from Lake ontario, it will manifestly be nece,,- 
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sary to calculate the amount of the total annual charge which the spending 
of the capital will involve by adding together the interest, the sinking fund. 
and the working exp<!nses in each case. 


From Mr. Coady, the Treasurer,I have learned that the City can bon.ow 
money for public works at 3Jf.! per cent. per annum, with the obligation to 
set asIde a sinking fund invested at 
\ per cent., C?mpetent to pa) on' the 
capital in -10 years, and that these two items )includiilg the cost of im est- 
ment) may be taken for my purpose at 
 per cent. per annum. 


If this gravitation scheme were at once adopted it would, of course, take 
Borne time to prepare plans, acquire lands, and enter into contracts, but, if 
we assume that the works were fairly started at the beginning of V-!lï. all 
these preliminal"ies, with the getting together of plant, the erection of huts, 
shops and stores, etc., etc., would, I believe, entail the expending of some- 
thing like a million dollars in 1 X! II;. 


The entire C'ompletion of the intake works. the tunnel, and the first pair 
of iron pipes in the two syphons shown on the section, the" cut and cover" 
and the Eglington reservoir, could not. in my opinion, be ensnred betore the 
end of WU(I, the rate of expenditure in each year being as follows:- 


In IS!." $1,11(11',11(1(1 
In 11o;!lï 1,
.flll,III'(I 
In IS!'X :!.
.()(I.lIlIfI 
In 1 X!I!I ::1.11(111.11(1(1 
In mno :1.K.X,1 
.II 
In 1m:! -t ïO.!I:!
. 
In In:12 -t ïll.!I:!
. 


and the setting aIJide of the sinking funct C'ommenC'ing as soon as any interest 
is due. 


I am not sure that this is the C'ase, but It will simplify the calculatIon'! 
to assume that it is, and if I am not quite right. your own "\cC'ountant \\ III b.' 
able quite reaclily to ameno the ftgures. 


The following Table. No. -t, speaks for itself. and shows in t'le last 
C'olumn. No. :í. the C'harge which it will involve year by year up to 1!I-tX_ 



TOROKTO WATER -GRAXITATION. 


-- - 


:
ß 


I 
Total Annual 
Capital IntereHt and 
 Annual I Charge. 
Expenditure Redemption' \Y orkillg Ex-, 
during the year. 5 per cent. pcm'cl<. Sum of Cul- 
__-'----- _ : _
!
-I mmffi::
d< 
18!J5 .............. ........ 
18!Jü 1,000,000 2ii,OOa 64.4-1!1 
18!17 .............. 1,",00.000 8i,5UII 1>;;.781; 
18!18 2,5 11 0.0 nn Ih7,;'00 lii.HII) 
18m 1 :
, 000, oou 32.J. non m.Ui42 
moo :
.0;;8.1i)U 47(i.434 70.llü 


Year. 


HJOl ... .........-- 
IH02 .............. 
1903 ................. 
ItJ04 ....... ......... 
1905 ............ .... .... 
IH4)Ö ................ 
1907 ....... ........ 
1908 ............. 
190!) ........1 .. ...... 
1910 
Hill .., 0.... .. . . 
1912 470, Hi3 
1913 
1914 
UIl5 .............. 
1!J16 .......... .... 
1917 .............. .. ...... 
Im8 
I!JHI ...........0__ 


1920 
HI21 
1922 
1!J23 
ÜJ24 
1!123 
1926 
1927 
1!128 
192!J 
UI:m 


. . ..I 


.. . ... . .1 
............ .... 
:::'.. :: ::: ::: : I 


1931 
IH32 
19:
3 
1934 
1935 


............ . \ 
.. ........ 
............... 
.............. ! 
.............. 


470,925 


F!I,44!1 
1;,3.21'1> 
2;;4. (i!lü 
:W:tli42 
;;4(i.;;'j0 


5[.2, \IOR 5,0011 ;;;;.. , H08 
5:>2,!108 5,UOU 5;:.7. \}()8 
552,!108 5,OUO 3;;7,901-1 
552, H08 á.OOU 5;;7, \108 
552.1108 5.000 5fíj,OOR 
5i)2,!JOH :>, ÙOO 5;:,'j,H08 
532. !IOH 5,000 557. !IOR 
;;;;2,!JOI-I Õ.O.,O 5[,7. \108 
3f>2, !J01-! I J,UUO 537,!101'\ 
:i52. !loR 3,000 557,!J01-! 
:>i)
.!IUH 5.000 f,3 7 , !l08 
J1i4,li81 :i.:iOO mO,181 
3,li,4:>4 5,;;UO I 581,!134 
;;,6,434 5,5UO 581 , !);:,4 
;;,1>,434 5,500 ;-,81, !1:i4 
57/),4;;4 3.500 38l.!1;;4 
3'j(i,434 5,;;00 :>81,!1:>4 
571>.4;,4 5, i")()(J 5Hl, !l34 
571>.434 i). 500 :>81, !J54 
3,1i,4:>4 5,;;00 581.!1;;4 
f>,(j,4:>4 5,500 3Hl, !l54 
3,1;,4;;4 3,51)0 581,!154 
5,1i.4;,4 :>,500 :>Hl, !1i)4 
575.4;)4 5,;;UO :'i8l.!1:>4 
fl,I>,434 5,5UO õH1.!l54 
57liAõ4 5,500 5Rl.!134 
;)7Ii,4:ï4 5,:;00 381. !154 
571;,434 3,flft(1 581,\1i)4 
:>76,4;,4 h.500 JRl,!1i)4 
57ß.4fi
 :i,;,00 3Hl. !J34 
;;,n,454 5,:i00 581,!Ji)4 
5R8,2i7 6, ()()O :'
'4
 2i7 
600,000 6,000 liùli,OOO 
600,000 6,0(10 ü06,000 
600,000 6,000 606,000 
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f:IIH'ITATIO," .('U/Iti/lllec/. 


\IJRI.. 


Capital 
ExplJnditm.1J 
during thlJ year. 


I 
IntlJrlJHt and 
RlJdlJmptioll 
;; pm. clJnt. 


Total Annual 
Annual Charge. 
'Vurking Ex- 
pIJIl!>IJS. I ::5UIl1 of Col- 
umn!> 3 and ,. 



 3 4 Õ 
---- --- --- 
:-; 11 11 $ 
l\I:11i ;-,7;;,000 6,000 581. Or í) 
1!1:
7 ..... .... ;-,I:!,;;nü 6, noo 3IR.500 
l!I:
H 41:!,50() 1i,()nO 41H,500 
I !.:m :!7;;,000 6.000 2Hl,oon 
1\140 1:!:!.341i 6,1100 1:!9.34ti 
l!'41 47,O!I:! Ii. 000 53.0\12 
l!I4:! 47,O!12 Ii/II' 1(1 5:{.092 
1!1t;! ........ -i7,OO:! (i,OUt! 53,092 
1944, .......... -i7.0I1:! 6,000 53,092 
I !I-i!í .. ............ . ....... -i7.09:! 6.000 3:
,092 
l!I41; ........ ..... .. ...... 47,0!12 t;.OOO 5:{,092 
l!J.t7 .......... ........ 47,II!12 Ii. 000 53,092 
1!148 .... .1 -i7 . 0!12 Ii,OOO 53,1192 


I have not included in the annu
1 charges anything for the rates and 
taxes which I assume would be levied upon the Corporation by the various 
parishes through which the aqueduct would pass. At home thIs is a very 
serious item of annual expense, and is year by year becoming more onerous. 


If the works are carried out in a s,mnd and substantial manner, the cost 
of their maintenance and upkeep after completion should be a very small 
annual sum. 


Two men would be required at Lake Simcoe and the gate house at the 
head of the tunnel, and four or tive more along the line and at its termina- 
tion in the service reservoir, and these should all occupy houses adjoining 
tunnel shafts, titted with telephones, so that ready communication would be 
possible from the gate house at Lake Simcoe, throughout the line, to EgUn- 
ton reservoir, and on to the City Engineer's Omce. 


I have inserted In the Table such sums as I think would cO\er the wagell, 
repairs, and In;:idental charges during the term dealt with. 


By the Table it will be seen that the charges commence In Hì!'6 with a 
sum of ,SH,Un, and go on Increasing up to 193:>. when they would amount to 
$1;06,000. After that they drop in six years to $53.0!:I2, because the large 
capital outlay at the outset would be paid olf. 




H 


After the smaller amount had similarly come to an end by the operation 
af the sinking fund in HI.3 the only charge would be the $G,OOO for the men 
E'ngaged on the aqueduct, if at that date the whole of the works are still in 
satisfactory order, and if the City has not grown so as to require extensions. 
Upon this point I will speak later on. 


PUMPING SCHEME-LAKE ONTARIO. 


In making provision for the ultimate supply of fifty million gallons a 
day from tl1is source, an essential difference is apparent in the period over 
which the expenditure of Capital can be spread from that which would be 
necessary-and has been described-in the case of the gravitation works 
bringing water from Lake Simcoe. 


In the latter it is manifest that the only possible course would be to 
construct a tunnel capable of bringing the full quantity at UII( "pat/non; 
it could not be done by instalments, and therefore the major part of the 
great outlay of twelve million dollars must necessarily be incurred withIn a 
limited time and at the very outset. 


This would entail a very heavy burden in the payment of Interest, and 
in the accumulation of a sinking fund, during forty years, that Is, in the life- 
time of a single generation. 


On the other hand although a good round sum would have to be spent 
within the next few years in ordE'r to put the pumping scheme into a con- 
dition fairly comparable with the gravitation, yet the bulk of the capital 
required to provide the fifty million gallons a day can be spread over -l!1 
.years instead of 5, and the total amount to be spent on works would not be 
more than 4.% per cent. of the twelve millIons required for the alternative. 


Although there is this very large r1ifferE'nce in Capital cost, it is, however. 
not all to the good, for as everybody knows the carrying on of the pumpinl?; 
Dperations will entail a very heavy annual charge. 


In order to make clear the exact difference I have prE'pared the following 
Tables, Nos. 5a and :ib, which show how and when Capital would have to 
be spent, what it wouM cost in interest and sinking fund. and what would 
be Ihe working expenses year by year to meet the gro",ing demand of thE' 
. community. 


In a small Table apart, No. G, I have shown in parallel columns just the 
respective amounts which would have to be paid for the water In each year 
for a period of ;;
 years, the total of the gravitation column being $:!;
,f)G...U.. 
and of the pumping column $lj.
8:
A(Jli, a difference in favour of the latter of 
$8,584,041. 


Another advantage of the pumping scheme would be that aftE'r the initial 
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expenditure has been incurred, further money need not be spent until it is 
actualIy required by the growth of the population. 


If, for instance, the rate of increase for the next ten years should be, as 
in the past five 
'ears, only one-fifth per cent per annum, instead of the two 
per cent. assumed in the Tables, it is clear that a new pumpmg station and 
machinery would not have to be erected in 1HOl, and that the working 
pxpenses would be \ ery much less. 


On the other hand. once the money has bEen !.<}Jf'nt on the gravitation 
scheme, the interest, etc., must be paid, and if this payment were to fall on a 
population numbering few more than the present, the burden would obvi- 
ously be an intolerable one. 


To set against all this, it will no doubt be argued that if the present 
generation are willing to accept this burden, their successors would come in 
for a legacy of enormous val up, because the whole v.ater supply of the City 
"ould be obtained at a mere nominal annual sum, after thp capital ",as paid 
off. 


No doubt this would be the case, if, after growing up to half a million, 
the City were suddenly to stop its march of progress; but if, on the con- 
trary, it were to continue to increase, capital would again have to be spent, 
just as at the commencement of the first fifty years, and an additional and 
similar burden of interest and sinking fund would be again accumulated. 


This must be clearly realised, or a total misapprehension of the position 
will be created. 


The same thing is going on in every growing City at home; just when 
the water account is beginning to show a favourable balance. then further 
capital expenditure must be faced. 


In order to put this mattpr clearly I have prepared a Diagram Appendix 
F. in which the respectl\e annual charges for the gra\"itation and pumping 
st.hpmes are graphically sho",n up to l!Ii:;, on the basis of a duplication of 
the original gravitation works when this becomes necessary, and an exten- 
!'Ion of thp pumping works to meet a continuing òpmanò at 
 per cent. 
Increase per annum.. 


*Of course it mllst he IIn,lprstoo,l that ill all the f, 11<," iug estnm.t,.s I am not iucludiujl 
any existin
 d..ht
. or the c".t "f admini-tra' ion. or "f rli-trihnting \\ 0' h, \\ hie-h wonk! I", 
common to the t\\ 0 schem",. 
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T.\BLE 
o. 6. 


TORONTO WATER.- YEARLY CHARGF!' OF GRAHTATIO
 AND Pr::IIPIXG SCHE'U"!' 
CO'lfP4.RED. 


Year, 


Gravita. 
tion. 


IH9.i 
1:-.196 
IH97 
11)98 
1899 
1900 


S9449 
l;'3,2Hû 
:!54,li9û 
39i1.f\42 
546.570 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1!J01) 
1909 
)910 


5':7,UOt; 
5;;7,908 
5.W.901-1 
5;;7.901) 
5;;7.908 
5;'7.901-1 
I 5;;7,!J08 
557.90H 
55; .90H 
557.908 


HIll 
HIl:! 
1913 
1914 
l!llii 
1!IHi 
1917 
HIIH 
1!1I9 
1920 


............... 
I 
...............1 


5;;7,90H 
570,1Hl 
5R1.954 
5H1.9,í4 
5H1.9;;4 
5H1.9;;4 
5H1.954 
5b1.9,i4 
5H I.! 1;'4 
5Hl,!l54 


............... 
1 
.............. I 


HW 


581,9!j-{ 


Pumping. 


9Y,132 
lli7.H.il-1 
20!U77 
211.117!J 
212,712 


229.029 
:!114.3
 

36,168 
:1118,100 
239.946 
247,430 
254.941) 
2.i7,046 
2;'9,043 
:Wl,150 



û3.303 
:W;;,;;72 
21i7.721-1 

70,O.15 
27t.3110 
2HO,32-i 
:!HH,I!J9 
2!J(),ûïO 
29X,lH!) 
29,'"H4H 


29H :lGH 


Year. 


l!I:!2 
19t1l 
1!J24 
19t;, 
19:W 
19
7 
19tH 
19tH 
19:30 


ly;n 
lY32 
1933 
1934 
193:> 
1936 
1937 
1931) 
19119 
19.0 


::::::::::::1 
............' 


.......... .. I 
............ 
............ 


,. 


G ' ta.1 
tion. Pumping. 


;;H].!I;;4 
;;H1.!I.í4 
.íHl,!l54 
;;I-Il,!)54 
,i
n,9,i4 
;;Hl,9;'4 
(1)1.9:;4 
:.Hl,954 
51)1,9;;4 


:'1)1.9;;4 
;;94,227 
606.000 
60G.OOO 
60G,OOO 
;;Rl,Ooo 
51R,5oo 
41H,;;00 
2Hl,OOO 
129,545 


53,092 
53,0!I2 
53,m2 
:.3.0!I2 
5a,092 
;;3.092 
53,002 
:.X,092 


illY,455 
1I1I2,G2!J 
1135.043 
iJ42.H44 
350,792 
1153,2;;1 
35.J,866 
1I;;H,3U 
3GO,935 
1163,571) 
1171.961 
380, 1 ii4 
iJ1-12.987 
111-15,863 
373,385 
320,671 
21)3,670 
292.326 
301,178 


2!J2,û50 
2H4,314 
:!H7,6!}0 
296.815 
305,601 
303.768 
301.H92 
305,77H 


Tota!......... :!3.9û7.447 1.),383,406 


HJ41 
1942 
]943 
1944 
]94.; 
1!146 
1047 
194H 


............\ 
............ 


Total water supply from IR!lI;.1!I.J"_linï.14! milliofl gallons. 
Total cost. gra\itatioll 

;!.!"ii .4.17 - 3 .!IIi cent'!. per I.UnO gallC'1I6. 
TotRI cost, pUlIJping $l.í.:

3.4Uli - 2..ïl" .. .. 


8 
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RECOMf\ENDATION. 
I think there is no necessity to labour the matte
 further. 


- 


I have no difficulty myself in advising you which scheme to adopt. My 
natural inclination and predilection would be in favour of the Simcoe 
í'che1l1c, hut lindeI' the Hpecial cirCllmHtance., o{ the caHe I BEC( )Ml\IEXD 
YOI' TO \IHIEHE TO \OI'R PRESEXT :-;OrlH'K 


As I have alreadY said, the consiaeratIOlls that IInpress lilt' '"PIT SU.OII!!,"IY 
are the following:- 


1st. No one can predict with any certainty what the future of Toronto is 
going to be; it may never grow beyond two hundred thousand inhabitants. 


:!nd. The Simcoe Scheme should not be designed and carried out on less 
broad lines than I have set out; it would never do to construct a tunnel oyer 
30 miles long with a smaller carrying capacit
' than ;}O,OOO,OflO gallons a-day. 
for it would be such a terrible business to have to make another alongside in 
a few years' time if the City were to increase faster than has been estimated. 


3rd. But to do this work involves a very heavy expenditure all at VIICC, 
which would saddle the Toronto of to-day with a burden it ought not lightl
. 
to be called upon to bear. 


4th. On the other hand, the Pumping Scheme can be proceeded with ten- 
tatively, and extensions be made just as and when they are needed. 


5th. Further, if the Gravitation :';cheme is executed, and 30,000,000 gal- 
lons a day be brought to the City. there will be no inducement to diminiah 
the extravagant waste which must now be going on. 


':;th. But if you continue to pnmp I am satisfiec1 that by ac10pting the pro- 
ppr methods the quantity of water to be supplied may be reduced 40 to ;;0 I1 PI ' 
ccnt. with a corresponding reduction in pumping expenses, and a long post- 
pom'ment of the spending of capital on npw stations and machinery, 


ïth. The gravitation scheme will certainly involve the construction at 
fl1P outset of the hundred million gallons rei'enoir at Eglinton. becausp it 
is the only way of a,:oiding using" riley.... water, but it will not be npcessary 
to make the 1
 acres of filters in connection with the pumping immediately, 
but will suffice to build the subsiding reservoir. and. perhaps one-third of the 
filters. 



th. You may hani!<h from yonr minds any idea that the Simcoe Scheme 
!<hould be carried out because of the power that the water wi11 bring with it. 
Thi!< is a will-o'-thf'-wi!<p and a (1elllsion. 


. .\ ]ncßl w..n] ".....I1IW: .. tllrhir\... 
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Power can be manufactured in Toronto more cheaply in other ways. 


I promised in an early part of this Report to tell you how much power 
coull1 be got out of the =-.0 million gallons a day. and at what cost, and I will 
now proceed to do so. 


l'TILlSATIO:\ (It" \\' \TEIt n.R PO'\ t:R. 


A reference to the section (Appendix D) will show that the level of the 
water surface in Lake Simcoe is taken at ï:.!O feet above the sea, and the In- 
,ert of the aqueduct at the gatehouse is .00. 


The difference or head of :!o feet is required to allow a margin for the 
level of lhe water being lowered in exceptionally dry seasons, and to force 
the water through the I. ff'et pipe laid In the lake. 


In the tunnel between the gatehouse and its low end near Richmond HIli 
there Is a fall of .t4.(jO feet, making the invert at that point t\;);JAO. 


This fall is required to give a velocity (about 139 feet per minute) suffi- 
dent to dicharge :io.flO(),OO() gallons in ::?-t hours with the water running up to 
f;prmging level. 


There is not. therefore, any head left available for power down to thê 
low end of the tunnel, beeause it has all been used up in getting the water 
lo that point. 


The top waler of the proposed high-sprviee resen oir at Eglington is :i47 
feet, giving II. fall in the two syphons and the length of aquêduct in .. cut and 
eover" work of 108.40 feet. 


Similarly. all this fall is needed to pass the 50,000,000 gallons a da
' 
through the iron pipes and conduit to the reservoir; the wilter thcrcfof'c 
n""'''.' 1/". ,'P."" ,."i,. ".iflwuf fI"!1 hurt! whit.h "'11/ Iw fI.,Ptl f'''' /,"WeI", the I-\I
e of 
the pipes with the available gradIent being adjusted on the most economical 
lines for water supply purposes only, that IS (0 say at the outset two :
:!-inch 
('['st-iron pipf's would be laid, competent to discharge together 2:i,(I()II,ono 
gallons a day, and in HlI:.! am} W:{2 a thIrd and a fourth 3
-inch pIpe would 
be put down. 


Now, in order to obtain any power out of the water, it Is manifest that 
it must be delivered at the reservoir under some 8Uf-pluB head or prcllliure 
more than is needed simply to discharge it into the reservoir. 


The only way in which thIs can be done is to lay pipes so much larger 
than the four 32-inch that they will pass the same quantity In the same time 
and still have that surplus head. 


What I have ",..t out, then, and shown on the section, Is a eontinuatlon of 
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the tunnel gradient, viz., 1 in 4,000, glVlDg the height at the reservoir as 
6,13.70 feet, and I find that with this fall two Uti-inch steel pipes would be 
required in order to pass the :-.O,OOO,OOU gallons in :!4 hours into the Eglinton 
reservoir with a surplus head available for power of 91;.70 feet. 


Of course, it must be understood that these pipes would be laid under- 
ground on the same line as would otherwise be occupied by the 3:!-inch, and 
that in speaking of (H3.70 I am speaking of the height, at the reservoir. of 
the hYdraulic gradient and not the actual level at which the pipes will be 
laid. 


In other words, if a vertical standpipe were erected at the Eglinton 
reservoir !JU.70 feet high above its top water level, the water coming down 
the two 69-inch pipes would rise to the top of it and still discharge 
50,OOU,O()() gallons a day into the reservoir. 


The gross power thus obtained is as follows:- 


Gallon. 
per nlinllte. Ibs. 
34.722 X 10 
3a,UOO 


feet. 
!lIi 


= 1,010 H.I'. 


Now, let us see what cost has been incurred in securing ti,is 1,010 horse 
power gross. 


Manifestly, if the water power is to be so valuable as has been made out, 
the sooner it can be brought into use the better, and, therefore, by the time 
the tunnel-competent to bring 30,000,000 gallons a-day-is finished, the two 
fill inch pipes should also be ready to convey the water on to Eglinton. 


My estimate of the cost of the two lengths of syphon, each having two 
:i2-inch iron pipes, and of the intervening length of .. cut and cover" is 
$1,
49,6;)0 and of the two 69-inch pipes $a,O-t!I,S()(). 


At 5 per cent. the annual charge on the former is $Gï,tS:! 
and on the latter $132,4DO 
showIng an excess for the power pipes of $S;;,OOS 
that is to say that up to the year un2 the additional cost to the City of having 
l&id the larger pipes would b(' $S;;.O(lS per annum. 


Then if we divide the $S;).ÛOS by 1.010. we get the cost per annum of one- 
horse-power, viz., $84. 


But I must carry this discussion a little further. 


The 1,010 h.-p. cannot be made use of without a machine and the most 
suitable machine would, no doubt, be a tl'rbine. 
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If there is a demand for power at Eglinton, tllere would be the place 
to utiIise it; but as this is ulllikel
, I have assumed that the turbine would 
drive a d
namo, and that by an elect:-ic lead the power would be conveyed 
to about the centre of the City (near the t:niversity), a dit>tance of 3% miles, 
\\ here b
 means of another electrical motor it could be used for doing work. 


I believe the best plan would be for the turbine to actuate dynamos 
ghing current at a very high \oltage, saj<, ;-',lIOf) \Olts, this to be transmitted 
to the place of utilisation and transformed do\\n to ;,f)O or :!cH) volts, as might 
be deemed expedient. 


The net maximum power available after this last transformation might 
IIGssibly reach f.Of\ h.p. (Electrical), but \\ould probably not exceed ð/lO. 


The cost of turbines, dynamos, mains, transformers and road work would 
be, at a low estimate, $l
O,OOO. 


The fullest possible use of this power would be in a factory working, 
Bay, 18 hours a day. some electrolytical process or similar thing, situated 
exactly on the sP..Jt where the power is delivered. 


If. however, the power \\ ere used for working trolley cars, the demand 
for Energy would flur'tuate greatly from minute to minute, and Its average 
\nIue would probably not he more than half the maximum. 


But further, if the power were used for electric lighting, the average 
would in winter be about one-fourth of the maximum. and over all the year 
round not more than one-eighth. 


To take it at the very best, the net available power in Toronto could not 
exceed lilH) h.p., but, as I have already explained, the flro.
8 power of 1.1110 h.p. 
has cost $1'4 per h.p. to get to EgIinton. and this \\ould, of course, be In- 
r'reased In the ratio of f.on to 1.mo or to $141 for the nt't power. 


But this is not all, for the transformation and transmission wlll cost 
$130,000, which at ð per cent. \\ould be $f..500 per annum, mnkinET $11 per 
h.p. more, bringing the total cost per h.p. to $1;-;2. 


I believc in Toronto it does not cost two-fifths of that price aB at pre- 
sent prodtlced. 


I fear a J:"reat deal of misapprehension has been created In Toronto by 
the wild and groundless ptatements which have been made broadcnst in the 
press and at public meetings convened by Interested and ignorant partizans. 


If people would only consider the difference between baving a gigantic 
natural waterfall like Niagara, so placed that ItB power can be utillsed on 
the spot. with the ploposition 11cre to bring water over 40 miles III an artifl- 
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cial channel, to be constructed :it enormous cost, and remember what I have 
stated about the fall required to bring the water along that (.hannel, they 
would soon realise the folly of the whole idea. I understand that the Niagara 
Power Company is offering one ello'ctrical horse power to the City of Buffalo 
for IS do liars per annum; if this is compared with the cost I have worked 
out ahove, I think it will be admitted that upon this point nothing more TJ.eed 
be saio. 


GESER.l.L DM;CPIl'Tros OF PU'IPr
H 
CHEME HE'.O\nn;"rn:u. 


Perhaps it would be weli that I should recapitulate distinctly and in a 
few sentences ho", I think the pumping scheme, taking the water from Lake 
Ontario, should be added to in order to ensure a thoroughl)' reliable supply 
of water of admirable quality at all times. 


1st. The intake pipe must be relaid on the lines suggested by Mr. Keat- 
ing, and alreadY approved by you, 


I have carefuliy considered the position of the intake and am of opinion 
that taking all the circumstances into consideration it cannot well be im- 
þroved. 


For those who are not thoroughly acquainted with the locus, let me ex- 
plain that the intake is in the open lake :!,::!;-,O feet beyond the southern shore 
of the island and 2% miles in a straight line from the present pumping 
statton. 


That the Island with its eastern and western extremities incun-ing to- 
wards the Toronto shore, forms practicaliy an enclosed harhour a mile and a 
quarter wide from north to south and over two miles long from east to west. 


The two narrow entrance channels are situated the one at the north- 
",est corner of the harbour and the other near the south-east corner. and each 
is two miles and a half from the intake. 


The .sewers discharge of course along the city shore on the north side ot 
the harbour and the deposit of solids takes place mainl} on a narrow stl'ip 
immediately adjacent and can rarely if ever occur outside the harbour. 


There is therefore under ordinary conditions no chance of the water at 
the Intake being fouled by sewage, especially as the normal current (and all 
currents are very slack) must be in an easterly dire
tion and away from the 
Intake. 


.2nd. A small steam pumping station should be erected near the Shore 
Crib on the Island. to lift the water about seven feet into two sUbsiding tanks 
to hold each eleven million gallons. 


The water would be delivered into one end of these tanks and be drawn 
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by an overfiow from the other (on to the filter), depositing thE' mattE'r hE'Jd in 
suspension during its slow passage through thE'm. 


I propose to keep these tanks and the filters fll' t/ml to IW III I' the water. 
because I believe if they wer.> kept down so that the water could !/I'tlrittlt 
into them, the cost of construction would be greatly Increased. and some 
power would in any case be required to drain the filters. 


Pov.er will also be \\anted for sand washing, and heat would ha,.e to be 
prodded for warming the low buildings to be erected over the filtels to pre- 
\ ent fl'eezing. 


;{I.d. Filter beds DlUSt ultimately be provided to the extent estimated fo!', 
but they may be erected bJ degrees as shall be deemed necessary by the En- 
gineer in concert with the Medica] Officer and Ana]yst. 


4th. The new pipes and tunnel to the Pumping Station projected by Mr. 
Keating must also be carried out. 


With regard to the tunõ!el, Mr. Keating should consider if It might no
 
be better to lay it paralic] to the surface of the rock at a shallower depth 
than is shown on his section, and to line it with cast-iron plates forming a 
circle in cross-section with internal flange joints. excavating as nearly as 
possible to the size of the outside of the plates. and grouting the space with 
(.ement under pressure. and filling the panels between the flanges. 


:-.th. The compounding of the low-duty engines, as proposed by :\<Ir. Keat- 
ing, should be 1one, and such extensions be matle from time to time as ar p 
needed to meet the demand for water. 


I;th. RIsing mains will ha\e to be laid to Rosehill and on to Egllnton 
aE: dest'ribetl and when requi
'ed. 


ïth. A nc", sen ice rt'!'en oir must ht' constructed at Eglinton with its 
lop water at 
(H) feet above Ontario f:-.4ï fcet abO\e E'pa le\el) to hold -
VKH).- 
CIllO gallons. 


!'-orh. As time goes on anti ne", rising mains arc laic! the high-level pump- 
ing slation ma
 be done away with. 



. \f;r.. 


I c:;nnot close this Herort without sa) inll: a fev. WOl ds upon thc sewaJ1;e 
qUfstion. all hough it dees not come within the terms of my instruction. 


To justify this intJ\lsion. I may say that for over thirty yparB I havp 
he.en ('onstantl
 engaged in the deslgninJ1; and carr
 Ing out of important 
wc.rks of sc.waJ1;" colledion, interc('')tion ar,...1 treatmC'nt. or I wOlllt1 not havp 
v"ntllrel'! withont invi'athn to makp an
' ohf'er\',ltlr.nfl on th.
 s1lbject; and 
mch as I I'!o mahf' will h" <)f quitI' a gpn{'ral charact{'r, 


I 



.J
 


During my stay in Toronto I did not meet a singlp individual who hOld 
a word to say in justification. of the existing state of things, excepting that 
it would cost a very large sum of. money to rembdy it. 


To disC'harge all th9 se" ,Igf' of lï
,,(lOO people in its crude state Into a 
tideless and practically stagnant harbour is ob\'iously a v 
ry wrong thing 
to do, r.nd eVf'r)" rational man mllst condemn it. 


If Toronto if. ever to take the high position as a residential City, which 
its climatf' and other natural ,Ido/antages would justif
', this blot must be 
\\lpNloul. All the world 3Hr people aI''' becoming mere alive to the impo
t- 
nncc of safe Eanitary surroundings, and more critical in fixing upon a pli\ee 
of permanent residence; and a common enough question to be asked now-a- 
da
's is: \Vh
re does the se" age go tc;, and where does the water come from? 


I am quite prepared for ad,erse criticism upon my advice respecting the 
water, on account of the bald answer which could be given at Toronto to 
this question. I am quite satisfied however, that if what I have recommend- 
ed is carried out, there is no risk whatever of harmful pOllution of the water 
to be supplied: but, at the same time, everyone must admit that If the 
sewage were removed right away there would not remain a ground \;ven for 
the slightest sentimental objection. 


The offence arising from the stirring up of the foul mud in front of the 
wharves by the steamboats in hot weather, is, I know, very great, and the 
discomfort caused to the people carrying on their business on the waterside, 
must at times be almost intolerable. not to speak of injury to their health. 


But I know there is no necessity whatever to argue the question, and 
that it is merely the (ost which stands in the way of a remedy being found. 
On this I would sa}' that: If )OU determine to indulge in the luxury of Sim- 
coe water, I fear I he dhersion of the spwage from t1w harhour "ill be re- 
legatpd to the dim future. 


If you adhere to Ontario, se,eral good things will follow. ,iz. : 


1st. You will be hetter able to undertake t he sewage work: 


2nd. You will see the desirabiht} of stopping thp \Va. ,P of waÜ 1', in order 
to Ea,-e money to spend upon that work. and to reduce thC' ,ost of its exf'CU- 
.tion, by diminishing the "olume of sewagE': and 



rd. You will -Jesirc to 1'(,1110,",' E'ntir('lv thE' last t r', . of un('asinN's wit h 
rq
ard to the intakp. 


jo 



.);-1 


Ct::RR.:STS IS LU:E OSlARIO. 


Appendix G, consists of a reproduction of a chart of Lake Ontario, show- 
ing the results of a large number of float experiments pUblished b
 the 
l"nitpd States Department of Agriculture, "'-eather Bureau. 
I ha.e inserted this because I found there was an impression among cer- 
tain well-informed people in Toronto that the stnam of the Niagara Rh er 
was coutinued directl) across the Lake to Scarborough Hei
llts, where it was 
deflected partl} to the right and partly to the left, so as to produce, in ad- 
dition to the main easterly stream, a sUbsidiary but persistent current west- 
wards, and that the constant washing away of the cliff by this impingement 
produced the material which had form cd the island. 
I think it is clear from this chart that no such constant westerly current 
exists, but that the immense volume of water brought in by the river takes 
what would appear to be its natural course in the direction of the Lake out- 
let by the St. Lav.rence River. 
The effect of this course is that the upper part of the Lake is, in Its nor- 
mal condition, a practically still pool or back water, influenced only by the 
inflow of the comparatively small streams west of Toronto and by the wind. 
Although, therefore, its level is maintamed mainly by Niagara, there is 
in the au miles stretch of quiet water betwixt the mouth of that river and the 
intake, ample opportunity for the" complete sedimentation and disappearance 
of the organisms found in the river itself, as shown by their relative num- 
bf-rs, namely, 2,:!n;; and 104. 


In conclusion, I desire to thank Mr. Alderman Shaw, the Chairman, and 
all the Members of the Special Committee appointed to confer with me, for 
the cordial manner in which they fell in with my views on the readiest way 
to get together the information I needed. and fOJ' their attention and kind 
assistance during my stay in the City. 
I repeat alEo the expression of rr.y obligation to Mr. Keating, 1\11'. Rust. 
Mr. Coady, Dr. "heDrd. ProfesEor ShuttlP\\OI.th, and, in fact, all your offlcials 
for their S} mpathetic Hnd read) help wheneH'r I troubled them. 


Last of all, I wish to thank the alert and intelligent .reprpsentatives of 
the local press for allowing me to go about my v. ork in pE'ace and quietness 
so soon as they found that I seriously desired to a.oid beIng IntE'rviewed, an 
pxperipncE' rontrasting .ery agr",eably with the daily pestering T I<utfpred 
from. wlH'1I in uuothpr colony en a similar erran'l . h. \ ears ago. 


I am. MI. !IIa
 or and (jpmlemen. 
YonI' ol,,'dipilt f:pr\".lnt. 
.fAf:. 'J.\I'
F.n(:H. 
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APPENDIX "A." 


'foRO:o.l.0, C.H, \D \. Decemùer 3th, 189;', 
Jmlle.. lI"'I,<..,."h, E."l" Lund"". EII
'.: 
SIR,- 
We have the honour to submit herewith the required information on the 
various matters referred to in YOUl' letter of No\"ember Sth, and whleh you 
specify as foIIows:- 


1st. A tabulated statemel1t in chronolugieð.1 urder of the chemical analy- 
ses which have been made during the last ten years, of the water of Lake 
Ontario at the Waterworks intake, south of the island. 


:!nd. A similar statement of the bacteriological examinations for such 
I'Hiod as these ha, e been made. 


:.Ird. Chemieal and biological results in the same form of the water of 
I ake Simcoe, the Ridge Lakes, and the Rivers Don and Rouge leferred to in 
the II'S, Report of Messrs. McAlpine and Tully. 


.tth. Similar informaticn, if such exists, of the water of Lake Ontario at 
)1imico Point and 'Scarborough Heights. and of any other sources which have 
been seriously ':mr;
ested for the supply of the City. 


3th. Any observations made as to tastf', colour 01' odor, and an opInion 
generally as to the individual and relative suitahility of the various waters 
for the supply for all purposes to a community such as that of Toronto. 


'Vith reganl to thp first point. we haH. camed a sE'arch to be m:J.de in the 
()fficial records of the Engineer.s Department for all analysis made during 
the time mentioned, and from these haw' been enabled to present a fair enu- 
meration. Prior to Junc :!:ith. lS!I1. the intake was located at thp Bell Buoy. 
but sin,.e th'lt date the" ater has l'E'en taken at a point ::1;;-, feet further out. 
This lattPr position We hm e df'sirnated the intalle. while analyses prior to 
June. 1sm, are referred to unèer the heading of Bell Ruo}. 'Ve also give 
Ieturns of analyses from wat"r taken two miles. and eight miles from the 
:;hore of the island. There do not appear to be an} records of chemical work 
from 1"";-' till lS!IO---e".'ept in 1:-'
, when there was some puhlic discussion 
as to a nt'\\" SOlll"
e of wa:n' stlrply: anrl the last chemiral analyses were 
made in December, 1S!I:!. subsequent eH'aminations being of a biological char- 
acter. 


Biologkal examinations of lak!' \\ roteI'. from lSS;-, to t:-'!III. ,,"el'e ronfinpd 
10 one ohsen-ation. b
' Professor Rams"y 'Vright. in tS,",. This gentleman 
again rellorted in S"r1emher, lS!1n. and ;\fl'. .T. .J. ;\1a(.kenzie madf' an exam. 



').") 


Ination In October, IMI!, and in 8ep
ember, 1
9
. In December of that year 
one of us commenced a series of bacteriological observations, which has been 
continued untiì the r-res
nt time, and for the most part has heen detailed in 
the Annu:lI Report of thp Board of Health, of whil'h copies have been fur- 
nished ) 0U. The l"l'sults are. how,,
er. summarized and continued in the pre- 
bent report. 


The onl
 chpmlcal an:l.b ses of Lakl' 8im"oe "ater, and that of the Rlùge 
Lakes, appear to have been made in 
I
r, Is....... by Profesl'or Ellis, and of 
LlJke 
imcoe alone b) three other anal
sts in June, 1st/I. \Ve have not been 
able to obtain any information of an official character respecting the Rh'!rs 
Don and Rouge. Biological examinations of Lake Simcoe water \I ere made 
by one of us on fhe occasions from October, Is!I:{, to November, 18!1;). Re- 
(.ords relating to the Rl\ers Don and Rouge are not procurable. 


We have not bcpn able to obtain any chemical &nalyses of th
 water of 
L
_kc Ont&rio at Alimico Point, nor are there any hiological records. One 
anal) sis of thf' water at Scal bOlo' Heights is hprewith submitted, bllt bac- 
terifllogical records are wanting. 


In the tab'dar statpments which follow, a t'hrollological order has bpen 
obsen e-d with refuence LO each locality. The figures given are mostly those 
of the original analyses. but in some cases (in whkh the results were statpd 
in grains, per gallon, or parts per 1l1O,(HHI) they have been reduced to parts 
per 1,4100,000, so that they may he more readily compared. In most cases the 
degree or organic impurity has been given by the various anal) sts as being 
in '\ccoròpnce with Muter's standard, and th
se original f.gUH." ha\ e been 
repmduced. In those instances in which such estimation was \\:l.nting, it 
has been calculated and supplied. WI' may remark that some Of the analvsts 
aþparentIy calculate this degree by data other than those with which we are 
:wQuainted. and conseq'lently their figures will not quite agrez with ours. 
The rule we have adopted, and which we believe to be correct, is that of 
I1hiding the amount of ammonia, albuminoid ammonia. ox
gen absorbed in 
I:; minutes and .t hours by fixed divisors, and doubling all figures over 1tI 
In the quotient. The latter step has eVidently been omitted by some of the 
analysts, thus leading to the under-estimation of waters yielding high 
flg-ures. 


The following tahles. of Averages of Analyses have been obtained from 
the data furnished by the individal examinations. The degree Or organ1c 
Impurity by Muter's scale. was not, howe\er, ascertaIned by averaging the 
figures stated by the various analysts, but has been calculated, b
 the rule 
mentioned. from the a, erage constituents. 


:'\.11. \11 th..... t.,hl... r.. ""t ....prurl"c..,1 ill thi. B......rt. hnt nllh th"... Mtr'l'tly IM.,.till.."t 
tu tht. t'nquiry 



:')6 


Although the analyses of the water at the Bell Buoy, and also at Park- 
dale intake, have been continued throughout, so that you might be made ac- 
quainted with all the facts at disposal, we do not think that either situation 
indicates correctly the character of the lake water generally, the Bell Buoy 
marks the line of shallow water, the depth being about :!;; feet. From this 
point to the intake, :m;; feet further south, there is an increase of ;;0 feet in 
depth, and shore influences are felt to a much leEs degree. E\en ill yery 
stormy weather the limit of turbid water seldom extends beyond the Bell 
BloOY, but often reaches this mark. The Parkdale intake, which is situated 
in Humber Bay, about 1,000 feet from shore, is in only about 10 feet of water, 
which, during stormy weather, is liable to great disturbance, as also from the 
influence of the H:lmber River at times of flood. 


In order, therefore, to bring the question at issue to its narrowest limits, 
the Bell Buoy and Parkdal
 waters may be excluded, and a com pari Eon made 
of the organic impurity of the remainder. 


According to Dr. Muter's scale they stand thus:- 


Lake Ontario 
Intake 
Lake Simcoe 
Ridge Lakes 


.1:!3, Class I. 
.U7, Class I. 
.38f1, Class II. 
1.0:!t>, rndrinkable.. 


By the scale devised by Dr. Tidy, based on the oxygen absorbed in three 
hours, it is impossible to give accurate estimations, as the determinations 
were made in four hours, but, using this standard as far as possible, the or- 
der of the waters wiII be as follows:-the water of Lake Ontario being prac- 
ticall) within the limits of the first class (.:iO(I) on account of the slightly 
overstated figures. 


Intake 
Lake Ontario 
Lake Simcoe 
Ridge Lak-'s 


AÛU, of great organic purity. 
.;;111, of great organic purity. 
J.:I-!!I, of medium organic purity. 

.7H:!, of doubtful purity. 


Professor \Vanklyn's classification, as to albnminoh.l ammonia, glvps 
similar resu!ts:- 


Lake Ontario 
.Intake 
Lake Simcoe 
Ridge Lakes 


.001 OrganicalIy safe. 
.088 Organically safe. 
.136 Dirty. 
.

;; Dirty. 


Reference to these standards rendHs unnecessary any opmIOn, on our 
part, as to the relative qualities of the waters in question, but it may be said 
that the low ratings thus assigned to LakE' Simcoe water, hnd (hat of tht' 
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DS. 


f Jack8on'8 Point. I ,Jack8on'R Point. 
2,000 reet rrom 1 m.le X.! K 
shore. Depth 2; Depth 40 teet. 
reet. June 20th, 1891. 
,JulJe 20th, 1891. Harrison. 
Harrison. 


Free Ammonia............ 
Albuminoid Ammonia... 
()xy
en in I., minutes . 
Oxygen in 4 hours ...... 
Chlorine.................... . 

itrogen in Nitrates ... 
Plwsphoric Acid ......... 
Solids ........................ 
Odor ......................... 
Appearance .........-...... 
Hanlnes'l, before boiliu 
Ilardness, after boilin
 . 
()rga.nic .Impurity.......... 


Free Ammonia............. 
Alhuminoid Ammonia.... 
Oxygen in 15 minutes....! 
Oxygen ill 4 hours ....... 
Chlorine..... ................, 
flíitrogen iu flíitrates .... 
Pho"phoric Add .......... 
SoliclH ........................., 
Odor ........ ............. ..... 
Avpcarance ................J 
Harilnes.... hefore boiling 
Hllrdncs!l, after boilillg., 
Orgauic impurity... ......., 


Trace 
.140 
.47H 
1.144 
1.000 
Trace 
Slight Trace 
150.000 
Not marked 


.H4t 


25 


Trace 
.14H 
.473 
1.1.,H 
1.000 
Trace 
Slight trace 
160.000 

ot marked 


.1159 


HIDnE LAhE!'! 


A VF.Jl.AhF. OF A SA)IPI
ER. 


:i2 


. lOt 
",m:; 
1.1H7 
2.7H2 
.500 
.144 


140.2[;0 


102.100 
34.4H7 
1.02ü 


..\1-60 


I Jack8on'
 Point. 
1 mile N. ! E. 
Depth 40 feet 
.June 20th, 1"91. 
He\-s. 


ib 


.OH4 
.14ü 
.;;
2 
1.422 
2.:;UO 


15ü.000 
None 
Clear 
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Ridge Lakes, is in part attributable to the more or Icss peaty character of 
these sources. 


We ha\e not had the opportunity of personal observation of the Ridge 
Lakes waters, but at certain seasons have noticed a slight \ egetable odor 
and taste, in that of Lake Simcoe, towards the south shore. This Is probably 
attributable to the swamp water of the Pefferlaw and Black Rivers which 
enters here, and to the Holland River, which carries its burden of marsh 
water into Cook's Bay. The water of Lake Simcoe, when viewed through a 
two-foot tube, is of a pale yellowish-green rather than a greenish-yellow 
colour, and that of the southern end of Cook's Bay is of a still greener hue. 


In the case of the Ridge Lakes the proportion of albuminoid ammonia 
is one-twelfth that of thc \ ery large amount of oxygen absorbed In four 
hours, a quantity which, under such conditions, seems abnormally high, and. 
together with the uniformly bad quality indicated by other means of estIma- 
tion, condemns these lakes, taken together, as a source of potable water 
suprly. 


The teats for hardness in the different waters places them in the fOllowing 
order:- 


Lake Ontario 
Ridge Lakes 
Lake Simcoe 


!H.3 parts per million, or (j.HO grains per gallon. 
102.1 parts per million, or 7.14 grains per gallon. 
104.1j parts per million. or 7.:::! grains per gallon.' 


This difference in soap-consumIng power, and consequent comfort Ir. 
using, no doubt demands some consideration. 


HIOLnHIC..I.L E\..nn'lõ\TIoN. 
The fOllowing tahlps. em brace every a, ailable record. except one, whIch 
rplates to an investigation made :>n January l!1th, 1 "'!14 , and which was In 
part designed for the purpose of ascertaining the condition of Lake OntarIo. 
in mid-winter, during very stormy weather. Such a record has ne,er been 
obtained. and was only procured with considerable difficulty and risk. A 
,'ery heavy sea, with floating ice. \\as at this time running in the Lake, and 
the line of mlldd) water not only reached the Bell Buoy, but extended south- 
ward as far as the eye could reach-a state of things which is never notice- 
ahle during the season of navigation. The conditIon was that of excpptIonaI 
dir,turbance, and was fuily conflrmed by the bactenological examination of 
the samples of \\ater obtained. 


The records of this investigatIon have bpen purposely excluded from the 
fore/1;oing tables, as they would exercise a dominatIng Influence which wouhl 


---- -- 
X.B. - \11 tl...,1' t""I", ,m. ,uot ri'pr"rlllcP<I in this H"port, "nt ..Ill} tl".... -trietly p"rtini'nt 
to the f'nqniry. 
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quite overwhelm any conclusion which might otherwise be formed as to the 
a\erage condition of the water at the Lake stations as deduced by ::!I dete!', 
minations. extending over five years. 


Another consideration which infiuenced us in omitting these ùetalls I,; 
that the biologieal records of I
ake Simcoe water do not inc1uùe any which 
cover stOl.my pe!'ioÙf1. either in winter, or at other seasons, so that a com pari- 
,"on of the t\\O "ould thus be quite unfair and misleading. E,en as it is. 
the waler of Ontario is placed at considerable disadvantage. inasmuch as we 
have taken in a record of the stormy weather of Auguf1t l:>th, l
!I::, when the 
investigation was made for the f1pecial purpose of al<certaining the effect of 
a north-west blow. 


In order that you may be acquainted with all the particulars, we here- 
with submit the bacteriological results of the examination made on Januan' 
1!Ith, anù for further particulars wfer you to the Annual Report of the Board 
of Health, page 
O, IS!).!. 


One mile 
Intake 
Intake 


south of intake. sample at :>, feet., 
sample at 72 feet. . 
sample at 57 feet.. 



!)O cols. 
Î ,:
,;) cols. 
Î,SSO cols. 


The following statement of averages of the Lake Ontario and intake 
samples, and those from Lake Simcoe, show the comparative bacteriological 
position of each source of supply, as indicatpd by the number of organisms 
present. 


Lake Simcoe 
Intake 
Lake Ontario, stations outside intake, 


:!!I samples 
:!j' samples 
:19 samples 


87 cols. 
W.! cols. 
1211 cols. 


Lake Simcoe water thus shows an advantage over that of the intake and 
Lake stations, but the difference in the numbers is not such as to be of an
' 
sanitary importance, and, as before explained, the disparity would be less 
evident if the records of the stormy period referred to were excluded. Both 
lakes take a very high position as furnishing h'lcteriologically pure waters, 
and. from this pOint of view, no exception can be taken to either. 


Trusting that this Report may be found to fully comply with your 
Instructions, 


We are, yours faitbfully, 


CHARLES SHEARD, M.D., M.H.O. 
E. B. SHUTTLEWORTH. 
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REstòLTIl OF :bIOLOtH
AL E'L.DIISATIO
8 0.' WATER. 


Infuke. 


Date. 


Depth. 


------1 
I 


11'!H-October 10............. 
December 17. 


li7 colonies per c c. 
!.-t u 


lriH:! -Septemh..r..... 


12 


l
!l3 April 17..... 
.Jul) 13.... 
.Julv 21. _ .. 
August 15........... 
August 22.......... . . . . 
August 31.............. 
September 13 . . . . . . . . . . 
October 16.............. 


7& feet 


376 
15 
68 
20 
65 
117 
140 
152 
235 


18!J!-Augullt 7 . . . . . . . . . 
18!'3-August 31......... 
September 13 .. .. 
1
!l4-August 7 ...... 
1
!J3-August 31. . .... . . .. . . . . 
September 13 .... . . . . . . 
October 16 ............ 
November 2;;........ 


66 feet 


60 feet 


93 
40 


57 feet 


120 


.)0 feet 


in 
;;;\ 
1'>0 
:)3 


I ';9.) -October 2ti . . . . . . 


14.-, 


I r;!13-Augu,<t .11. . .. . . 

eptember 13 . _ . . .. .. 
r\ ul(ust 31.. _ . .. . . . . . . 
September IiI .. .. .. 


10 feet 


,
o feet 


123 
H3 
107 
48 


1"!I2-December 17........... 


211 feet 


IH93 Aul.:uAt31........ 


94 


ll<!1i -\U:.(Ubt 7 


3 feet 


H:; 
I!IO 


A\emge of 27 ball1ple" 104 colonies per c.c. 


The e'tRminatiou<; of Octobf'r. IH!n. .met Septe",b 'r. IH!I:! \\0>'." III ete b\ Prof, 
:\IRcken/.if' an<1 tho,,, ,"I'
(,'lu..ulh hv Prof. Shuttleworth. 
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RESULTS tn- BIOLOHICAL EXA:I!lSATlONS OF WATER. 
Lake Sil/tc()e. 


Prof. Shuttleworth, 


IHfl3. 
Nov. 1 
1 
1 
] 
] 
1 
1 
1 
18('4. 
Apr. 20 
20 
20 
June 15 
15 
15 
1'; 
15 
]5 
15 
15 
Nov. 15 
15 
15 
15 
15 
15 
15 
15 
IR95. 
Nov. 11 
11 


DEpth. 
Ft. Col's. 


Cook's Bay, line with De Gra.ssi Point (750 ft.).. !}! 70 
., .. u (.'). 2 25 
(1,500 ft ).. 26 130 
( j.. 2 0 
750 ft R.E. from Belle E\\art Ice-house"! 
2 100 
,. .. u u 2 25 
hne \\ith Ice-hoube (half aCroSs BIl)) 41\ 10 
( ) 2 35 


2,000 ft. out from Jackson's Point..... .. .. ... 



 mile N. from Black River .. . . . . . . . 
! mile from shore, off Morson's \V 
l\ .. . . . . . . . . . . . . 
off Mossington Point.... . . . . . . .. 
.. 



 mile N. from Black Rh er .. . . . . . . . . 
2,000 ft ont from Jackson's Point...... ...... .... 
! mile from shore, off "[orson's Well....... 
.. off Sedoar's Barn .............. 
off Huntley's Creek Bridge... . . . 
West end Snake Island (mid-channf'l). ... - - .... 
Between Fox Island and Bi
 Cedar Point. . 
! mile E. of Bi
 Cedar Point 
2.000 ft out from .1ackson's Point 
:\'Iiddle of Cook's Bay ........ 


Average of 29 samples 


45 
24 
3 
43 
24 
3 
20 
5') 
i8 
24 
3 
45 
13 
50 
50 
35 
15 
50 
.;0 


360 
255 
400 
65 
lOb 
65 
140 
85 
120 
65 
55 
18 
24 
36 
38 
35 
38 
34. 
26 


1 
1 


75 
lfH 


;:17 
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.\PPE'\ nr\. .. B." 


L\BOHHUR\, TORo
rn, XO\l'luher :t.;th, Il'tl;;. 
JIIIIII'
 )(o",.,!!h. f:</., Low/f)/!, EII!/., 


:im. 
In compliance with your request, I herewith submit a report on the 
chemical and biological character of the water of thf' I'\iagara Rher, obtained 
on November ];;th, when in company with Dr. Shem'd. Mediral Health Officer. 
The point selected was between Queenstown and the mouth of the rIver, 
at such a distance from the latter as to entirelY preclude the possibility 01 
any admixture of the water of Lake Ontario. 
The river here is aùout ],:!(lCI feet in width, and is said to be from liU to 
Hili feet in depth, with a current of about 4 miles an hour. The samples 
were taken for chemical analysis at a depth of 10 feet from the surface, and 
at distances of about ],0 f:>et apart, a Iikp space intenening between the 
east and west shores. The six samples so obtained were afterwards uni- 
formly mixed, and an analysis made, of which the following is the rEsuIt:- 


In parts per million. 


Free ammonia 
Albuminoid ammonia 
Oxygen absorbed in 15 minutes 
Oxygen absorbed In 4 hours 
Chlorine . . 
Nitrogen in nitrites, etc. 
PhosphorIc acid 
Total solids 
Volatile solids 
Odor at 100 F. 


.000 
.120 
.2,9 
.422 
:
.;;UO 
.000 
.OIlH 
13;).000 
4;;.000 
none 


By Muter's scale the water will be within the limits of Class I. (.:!IS) 
but by Tidy's classIfication it \\ould probably just pass into the limits of 
medium purity (.422 in 4 hours, against .:i1l0 in :l hours); and a(.conllng to 
V. anklyn it must be placEd among the .. dirty" waters. 
The fOllowing- are the figures re!'ultinl!" from the biological examination, 
the samples runnmg {I'om the l'anddian, or western. to the \PH'rican. 01' 
. tl!'tern shorp:- 


1.!lfifJ (.ols. pe,. cuhic centl.metre. 
:!.1l0 lols. per cuhic centimetre. 

.:Ino cols. per cubir centimetl... 
2.S:io cols. pPI. cuhk c('ntimf'trf'. 
2.0,1) cols. pI r cubir cI'nt.metr p . 
1 fi
,1Þ Ip!", 1" r I'll hI' f...utinH')t..... 
10 
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This gives an an'rage of 2,20:-, colonies, and it will be observed that the 
greatest number of bacteria were found in the water from the middle of the 
,'iver (2,.20) where the current is most rapid, with a less number in the slack 
water at the side (l.SHO on the eaEt, and 2,O:m on the west). 


The 
')mp'tra.tively large numb'r of colonies is probably nttrib..Jtable to 
the scwage of the City of Buffalo. whi(.h according to rccent reS<!'B 
hfos would 
be unaffected by the aëration in the Rapids and Falls. 


I regret that your note requiring obsel"' ation by the:! f1. tube was not 
rE'(.eived in time, but I do not think that the colom' of tllP watt". won 111 III' 
founò. to differ from that of Lakc Ontario, and would probably be 8et down 
<is pale greenish-yellow. 


Yours faithfully, 
E. B. SHUTTLEWORTH. 
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APP.E
DIX "C." 
Before I left Toronto I went through, with Mr. Keating, a number of 
communications on the "ater question which had been received eithel" b) 
himself or the Committee, and which it was desired I should consideL 


Thc following is a list ot these papel.s:- 


From- 


1. l\Iessrs ßarber & 'Vatson, as to forcing water through the intake pipe. 


., Mr. J. H. Oakley, as to a supply of underground water from an 
unnamed source, to be discovered by the divining rod. 


3. Mr. George A. Chapman, being a suggestion to use the Grenadier 
Pond as a settling basin and reservoir. 


-t. 1\Iessrs R. T. Sutton & Co.. as to making a channel from Hanlan.s 
Crib, through the island, to the lake in a westerly direction. 


:-.. Mr. A. E. Shipley, as to a supply from tributaries of the Humber amI 
Credit. 


It. Mr. Arthur Harvey, as to a new intake near Taylor's bath house. 


7. Mr. H. Glazebrook, as to sinking :!U or 30 artesian wells in the suburbs 
of the City. 
K Mr. A. Davis. Ot'ter to relay suction pipe. 


\I. Mr. Isaiah Ryder, suggesting that all that is necessary to make water 
f<upply perfect is to lay a new steel conduit in place of the wooden one. 


141. Mr. Jas. Crowther. A strong recommendation of the Simcoe scheme, 
describing in glowing terms the advantages that all classes of the community 
are to derive from it, but i1.'.'lillliIlY (//'Ili/I"( Ii till that somebody else. is going to 
pay for it. 


11. Mr. J. A. Macdonald, Secretary of Georgian Bay Canal Company 
Offcr to supply the ('it). with lS million gallons a day for $HS,:-'CICI per annum. 
apnum. 


I have perused all these paper!' and I think I may fairly classify them a
 


(i1) Suggestions for minor alterations of or additions to the exIsting works 
:lr cuts, some of which are now out of date as applying to repairs consequcnt 
on the rising of the pipe in September last; 


(b) Proposals for obtaining supplies from streams at a dlstanre or from 
underground sources near Toronto such as I have alread) dealt with; 



(is 


(0) An offer to supply water to the City by a Company. 


I think I need hardly occupy my own time in writing, or yours in readin
. 
much about these proposals as they none of them affect in any way whatevel' 
the general tenur or conclusions of my report. 


The only one that calls for an} special comment is the offer made 
through Mr. J. A. Macdonald by the Georgian Bay Ship Canal and Power 
Aquedud Company in the following letter: - 


COPL 


TORONTO. 
el'tclDbpr 7th, IHU:i. 
To Ih
 ('ollllril "r thp ('''''p",."ti''/I /!f till' ('it!1 '!f Till "/110 : 
GENTLF.MES,- 
I am instructed by the Directors of the Georgian Bay Ship Canal and 
Power Aqueduct Company to advise you that the Company have for many 
months beEn considering, in all its bearings, the question of a contract 
between the City and the Company for a rlomestic water supply for Toronto, 
and in view of the breakdown of the present system, the Company desires to 
withdraw all former offers. and submit the following as a basis for agrpe 
ment:- 


1. The Company will supply the Corporation with 18 million imperial 
gallons of water daily for $!JS,!i;)O per annum, and at the same proportionate 
rate (one and a-half cents per 1,4100 gallons) for any quantity that the Cor- 
poration may require up to 30 million gallons per day, and one cent per 1,0"U 
gallons for all that may be required over an million gallons daily. 


2. The Company will at the time of the execution of the agreement pay 
to the City Treasurer $:!:!(i,noo to be expended in the purchase and laying of 
new feed-mains as heretofore recommended by the City Engineer, such main..; 
to be the absolute property of the City. 


The water to be delivered to the present City reservoir, or the Company 
will construct an additional resprvoir or resen'oirs (not more than twO), at 
any elevation or elc\ations that the City may require, not excepùing .tt"' feet 
above Lake Ontario. 


4. The water to be procured from Lake Simcoe by means of gravitation, 
and shall be of such standard or standards of purity as the City and the 
Provincial Board of Health may require. 


5. The Company to have the new system in operation, and the City sup- 
plied not later than the 1st day of July, 1897, provided the agreement be 
(ntd cd into ùcfore the end of this year. 



ßn 


The agreement to be for a term of 3;; years, the City to have the option 
of buying from the Company at the expiration of the said term of ::;; years all 
the property and assets of the Company, real or personal, or both. that may 
bp necessary for supplying the City with water. 


,. The price to be paid by the Cit. for the waterworks system, property, 
and rights of the Company, at the expiration of the said term, shall {if not 
arranged b} mutual agreement) be determined by arbitration. and the Com- 
pany shall onl) receive the thcn actual \alue of property or privileges, or 
both, to be taken by the City, and no allowance or consideration shall be 
made or given to the Com pan) by \ irtue or reason of any prÏ\ i1ege or fra:l- 
chise conferred upon the Company by the City, or agreement entered into 
between the City and the Company. 


(Signed) 


J. A. MACDONALD, 
1St {"ri'tll "1/. 


By this letter it will be observed that the Company withdraw all former 
offers and undertake to supply water without any limit of quantity by gravi- 
tation from Lake Simcoe into resenoirs to be constructed at any elevation 
not exceeding 4011 feet above Lake Ontario. 


The price to be one and a-half cents per 1,000 gallons up to 30 million 

allons a day, and one cent for any larger quantity. 


They also propose to present to the City a .. bonus for the rIght to supply 
water" on these terms, of $
:!U,OOO, or 18 million gallons a day for two years 
'lnd 10, days. 


They also undertahe to have the necpssar} works completed in 1
 months 
from the date of the agreement 


The water to be of any such standard of purity as the City or thp Provin- 
cial Board of Health may require. 


The Company are to \\ork the concession for a;; )'ears and at the end of 
that period thp City il:l to ha \ e the option of bn) ing on terms set out in the 
,th paragraph of the lettpr, whieh terms, I am bonnd to say. I do not under- 
stanrl, as the second part spcms to contradiet the first. 


After considering this letter, I wrote to 1\Ir. 
Iacdonald on the 
otb No- 
Vi'mber, the ria} hefore I Jpft Toronto, as follo\\ s:- 
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'I'OHO'T.. \r \TEI{. 


TOHO'TO. XO\ Plubel. :?flth. I RU;). 


.T. A. Jf{fcduIl"ld. N.,/.; 
DEAR SJI{,- 
Your letter of September last offering, on behalf of your Company. to 
sUlJply the City of Toronto with IS million gallons of water a day for $US.UUII 
has been handed to me for consideration amI' report. I shall be much obliged 
to you if you will inform me by what means this water is intended to be 
brought from Lake Simcoe to the service resen oil' near the City. Is it by 
the canal of which you showed me the plan and profile yesterday, or by an 
independent tunnel and pipe? If the latter, upon what line would these be 
laid? Also what would be the cross section and gradient of the tunnel, and 
what the diameter and hydraulic gradient of the pipe? 


Will you please reply to me before the :!lith inst., to 1-14 W. 'ûth Straet, 
New York City. 


Yours very truly, 
(Signed) JAS. MANSERGH. 


To thj
 letter I recei,'ptJ the following rep]y 
T..R.....Tn, 
n,.Plllher 2
rtl, H
n:í. 
,J. 1'
I(/lIseIVh, E..,/.. C. R., 14.9 JJ-
.<t ;t;l1, -"tn'd. S, H" }'",./. Oit!,: 
DEAR SIR,- 
Yours of the :!oth inst. received. The Company propose to amend their 
ofl'er in severa] particulars. One ",ould be to gÏ\e the City the option of 
taking its supply from the upper reaches of the west branch of the HUlnbpr 
River, amplified by the diversion of the waters of the Credit River. In either 
case there would be no tunneillng. The water would be conveyed to the 
service reservoirs near the City by means of steel pipes. If Lake Simcoe be 
determined upon, the Company would take advantage of its open cutting 
tbrough the Ridges to be made for the Ship Canal and Power Aqueduct, and 
the pipes would be laid below the level of Lake Simcoe on a margin of Ian.! 
at the side of the open duct. 


As to the diameter and gradient of the steel pipe. that wiII depend entirel} 
upon the quantity we will require for the several municipalities that the 
Company will have to supply. \Ve have already entered into a contract with 
the Township of York, and are now negotiating with a number of other 
municipalities. 


We are most willing to give )OU all the data in our possession and con- 
trol. We deeply regret that your report will not cover the Upper Humber 
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and Credit sources, as no report on the possible sources of Toronto's water 
supply can be complete without embracing this water-shed. 
Yours very trul
. 


(Signed) 


J. A. MACDONALD. 


S/'r/"rlm'y. 


I hardly kno\\ what adjective to use in resppct of this IHier. but I desire 
not to be offensive, and I will therefore describe it as an .. astute" letter, 
the sting of it being in its tail, for thp last pmagraph reads thus: .. 11"/ 
dpplJI) regrpt that your rppo) t wiII not cover the rpper Humber and Credit 
:'UUI'ces. as no repurt 011 the possible sources of Toronto's water supply can 
be complete without embracing this watershed." 


It is very curious that, although Mr. IIfacdonald was invited two days 
aftpr m
 arrival in Tor'Jnto to lay any information he desired on the water 
question before 'hp Committee, he never mpntioned the" Credit" until a few 
hours (as he knpw) before I was leaving the City, \\ hen he did so In a casual 
and off-hand manner when I was eJ\.amining the model in his office. 


It is more clII.ious still that at a public meeting a few da)'s later than 
his letter of the :!::rd hI' should (after groundlessly accusing Mr, Alderman 
Lamb of hurrying Mr. Kpating off. to sail "ith me in the ",amp boat to Liver- 
pool, as if there were BOrne conspiracy between us), have wound up by saying 
that my report would be incomplete because it would not touch on the 
.. Credit," the greatest water-shed in the world! ! 


Surely if Mr. Macdonald had a spark of good feeling In hIm. or had 
hclic'"ed honestlv ",hat hI' say", about this wat(.r-shpd, he could npver have 
hf'haved in this fashion. He must have known-if he knows anything at all 
'lbout watf'r-sheds-that to fully examine thf'se districts would take several 
\\(eks' work of a number of surveyors, and that he ought to ha\e put them 
to the front immediatel) I arrived. instead of keeping" fll(' fl''''',ft'.,f /1"111"'-81,,(/ 
11/ 11// ".",.Itl" in his pocket until I had left the (.ountry. 


I IJI.eff'r to as"ume that 1\[1'. :\Iacdonald's m<,nt ion of the" Credit ,. in his 
,fli<-f' \\as quite a<,ddf'utaI. and arose out of a short conversation with two 
pn!!ineprs \\ ho were III.espnt, and that it afterwards oecured to him to use 
it in th<, mischie\ous \\a\ I ha,'p dpscribed. 


\lthough, howNer. this letter. for 80mI' IJllrJlose or other, creates thi,. 
I!Î\'prsion 1\[1'. Macdonald //1'1.\ tell m<, in answer to m) enqui)'y how the 
watpr is to he brought from Lake Simcoe to Toronto. HI' says: .. If Lak(' 
RimeOf' is dptp).mined upon. the Compan) \\ould take a(hamage of Its op<,n 
euttmg throul!"h the Ridges to be n'ade for the Ship Canal and Power Aque- 
dUf't. and thp pipes "ould be laid below the level of Lake Sime-oe 011 a mar
lQ, 
pf land at the sidt. of the o(l<,n duct ., 


. 
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Now, you will remember that in the letter of September ,th, l:-ìU;:;, the 
Company undertook to deliver water by gravitation from Lake Simcoe In 
18 1II0ntlls after an agreement was come to with the (,ity, and we now know 
that before they can do this tlle Cllttillg fur tile ('tlnnllll//.
t I 11/ ulr tllrough the 
,'idyes and the Iculcr-llilJt' be laid tI/fJllg8ide. 


\Yithout proff'ssing to be absolutely accurate. I learn from Messrs. Hering 
and Gray's sectio"). which is. 1 believe, very nearly on the same line. that the 
canal cutting will ha\-e a maximum depth of about :!O\l feet, and that for a 
length of nine miles it will average ]IH) feet in depth. 


III this nine miles alone, the e).ca\ ation to be madp mUHt nmoullt to at 
least 40 million cubic yards, and the water conduit in order to have the 
proper gradient mnst be laid in this part at an aH'rage depth of :;0 feet 
below top water of the canal. 


I should not havê said anything whatever about this work if I had no
 
been called upon to consider the Company's offer to the City, but as it has 
been mentioned I may say that thIS enormous cutting for the canal, with the 
tunnel for the water conduit close alongside, and at a much lower level, is 
by no means a simple engineering undertaking, and it is utterly impossib!e 
that it can be executed in anything like the 18 months stated. 


The whole proposal bears on the face of it evidence that it is not based 
on any substantial foundation, and I should suppose that no engineer of 
experience has ever been consulted about the details of the offer made to the 
City Council. 


If this offer were accepted I am quite positive that the bargain would 
never be completed by the Company, and the whole business would end in a 
miserable fiasco. 


Moreover, I advise distinctly that the supply of water to any City should 
never h
 entrusted to a Company, howe\er serious and stable- it is essen- 
tially a municipal business-and wherever a competent. incorruptible ani 
truly representati\ e municipal authority exists. that bod
 should administer 
and control the water supply in the sole interest of the ratepa
ers. and with- 
out increasing its cost by Iwovlding dividends to sh'He'lO"lprf' 


J. ì\l. 
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